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WORD PROCESSORS 


of them, however, are used for coTOnuniea- 
tions. CWP's will not get sufficient air 
play until the installed base has reached 
a "critical mass". 


Wohl, A.D. "Communicating Word Processors," Datamation, 
Mar. 1978; 102-110. 

A search for explanations of the slow start 
of electronic mail systems based on word 
processing hardware. Incompatibility of 
communications protocols between communi- 
cating word processors, the considerable 
cost of word processinS units, and the 
want for additional stations to reach a 
"critical mass" of users are the principal 
forces at work. The article maintains 
that a "critical mass" will eventually be 
reached, the sooner if common carriers 
implement value-added conversion services 
and the costs of word processing units 
with communications options drop substan- 
tially in the near future. 


ELECTRONIC MAIL ■ FACSIMILE 
I 

Anderson; H. ''Facsimile Data Compression . . . How It Can Help 

the Bottom Line/' Communications News, Sept. 1978: €6-67. 

% 

The article spells out the principal features 
of three, methods of data compression - run- 
length coding# two-direction* simultaneous 
scanning# and early character recognition - 
entertained by facsimile terminal manufac- 
turers. The art-cle also considers Com- 
pression Lab's Tm-Comp, facsimile augmen- 
tation equipment that reduces transmission 
time from 6 minutes to 24 seconds at 2400bps 
(6 seconds at 9600bps) of facsimile terminals 
in the field. 


Detailed Description of the Analog Facsimile Exchange Service # 
in-house document# Oct. 15, l9*?^. ’ 

Documentation supporting implementation by 
Western Union of the Analog Facsimile Exchange 
Service. Estimates of total facsimile instal- 
lations are drawn from an internally prepared 
source, MPfiNSD's Facsimile Services Market 
and Technology Assessment ; I9?5-l96n Included 

in the Strategic Planning report are usage 
characteristics conditioned to the 1982 fac- 
simile environment: average transmission time 

per page# average number of pages per facsimile 
message connection# average daily total ter- 
minal connection time, average holding time per 
connection, and average number of connections 
per business day. 


Electronic and Electro-Optical Publishing Equipment Market # 
New York; Frost & Sullivan, Sept. 1977. 

A discussion of competing media that may effect 
the growth of the publishing and printing indus- 
try. Television, facsimile, and, ultimately, 
the combination of the two will pose *a real 
threat to the conventionally printed word. Sat- 
.■ellite printing, mainly of news magazines and 
large newspapers# is identified as a major new 
facsimile submarket which will grow at 7.2% 
annually. 
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"Experimental fax net handles NASA teleconferencing Data 
Communications r Sept. 1977. 

Cost data associated with NASA's 55-terminal ‘ 
experimental facsimile network which « in con- 
junction with audio interconnection, has 
served as a teleconferencing medium for the 
past three years. Using sub-minute facsimile 
terminals, often in an unattended, broadcast 
mode , NASA has been able to reduce its annual 
travel expenses significantly. 


Facsimile & Electronic Kail , New Canaan, CN; International 
Kesource Development, Inc., Nov. 1976. 

A monographic analysis of the facsimile market 
providing, in part, assessments of satellite 
and optical fiber wideband facsimile trans- 
mission, local/remote copiers, and growth of 
low-cost, and high-speed facsimile units. 

Also provided are forecasts of market demand 
through 1986, survey results by industry of 
facsimile user characteristics and applica- 
tions, and a discussion of probable instances 
of cross elasticity. 


Facsim.ile Equipment & Systems in the U.S.A. , New York: Frost 

Sullivan, May 1977. 

A study based, in part, on the results of a 
survey of major facsimile users. Included 
are discussions of special-application fac- 
simile networks, facsimile common carriers, 
facsimile equipment and manufacturers, and 
market growth characteristics through 1981. 

Of note is the supposition that 30 to 35% 
of the traffic carried by the SBS system 
will be facsimile and that 80% of this fac- 
simile traffic will be carried at night. 


The Facsimile Industry , San Jose: Creative Strategies Inter- 

national. Mar. 1978. 

An examination by business application and 
by equipment segment of growth trends in 
the facsimile market through 1982. Growth 
will be measurably influenced, the article 
contends, by general economic conditions. 


t 
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the cost of coRununications , and new product 
iinnovations and competitors. It is expected 
'that digital, fast analog, and slow inexpen- 
sive analog business facsimile units will be 
the fast movers, all at the expense of the 
current installed base of slow expensive 
analog business facsimile units. 


‘*The Facsimile Marker Verges on a New Era," EMMS, J^ug. 15, 1978. 

An evolutionary look at the market for fac- 
simile devices. The article identifies four 
"eras" of development, the fourth and emerging 
era being the genesis of facsimile networking 
and fax unit store- and- f onward capability. 


"Facsimile; 1978 Overview," Communications News, Dec. 1977: 
67-84. 

A series of articles covering all the facsimile 
bases - facsimile market growth, common car- 
rier facsimile networks, special-purpose fac- 
simile applications, and a buyer's guide to 
facsimile equipment. The lead article is 
accompanied by tables culled from facsimile 
studies by Frost & Sullivan, International 
Resource Development, and the Yankee Group. 


Facsimile Services Market and Technology Assessment , in-house 
document, Nov. 25, 1975. 

An internally prepared market research docu- 
ment exploring the facsimile equipment and 
services markets. Considered in the docu- 
ment are the impact of facsimile on Western 
Union's existing services, an evaluation 
of electronic postal services, and the 
revenue and usage potential of a proposed 
Western Union Remote Copying Service. Vari- 
ous consultant estimations of the total 
-• market are critiqued and an 8-year market 
forecast is assembled therefrom. 


"Fax pace quickens in both speed, new vendor entries," Data 
Communications, Mar. 1978. 

A summary article describing the increased 
activity in transceiver production, which 
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will speed the paee toward electronic mail. 
One industry observer who projects substan- 
tial growth in demand for sub-minute, digital 
facsimile transceivers finds that such growth 
will not necessarily be at the expense of the 
slower, analog devices. 


Huohes, J.W. "Facsimile Equipment Update," Telecommunications, 
Feb. 1977; 22-28. 

Brief descriptions of facsimile terminals 
currently marketed by 14 manufacturers. 


Markets for Facsimile Equipment and Services , Hew Canaan, CK: 
International Resource Development, Inc., July 1974. 

A comprehensive examination of the facsimile 
market addressing, in part, technological, 
sociological, and business trends, all of 
which point to the sustained growth of the 
facsimile market. The current market is 
defined by market type - mailroom, dial-up, 

. convenience, and specialized facsimile - 
and projections for the years 1976, 1979, 
and 1984 are provided., It is noted that 
by 1984 most new equipment will incorporate 
substantial bandwidth compression circuitry. 


"New Technology Spurring Greater Use of Facsimile," Communications 
News, Sept. 1978: 54-55. 

The article highlights recent developments 
in the facsimile marketplace; new common 
carrier offerings, both domestic and inter- 
national , which permit communication between 
unlike terminals; the emergence of a fac- 
simile-oriented electronic mail service in 
Canada; and the entry of Panafax into the 
U.S. terminal market. Significant manu- 
facturer market shares and three consultant 
forecasts of terminal growth through 1985 
are also shown. 

k 

Report on Facsimile, Cambridge, MA; The Yankee proup, Nov. 1975, 
Feb. 1976, May 1976. 

Three quarterly reports discussing day in, 
day out events occurring in the facsimile 
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market and providing estimates of current and 
pirospective terminal demand, geographic dis- 
tribution, time of transmission, ' and type of 
user. The Yankee Group reckons that half of 
the documents facsimiled could stand a delay 
of up to several hours. 


"Resurgence of Facsimile," Telecommunications, May 1978: 85-68. 

Summarizing the major findings of a recent 
study by Creative Strategies’, the article 
indicates that the market for facsimile 
equipment will grow at a 20% annual rate 
by 1981 even though its real potential will 
not become evident until after 1982. Prin- 
cipal factors influencing market growth 
will be, when they occur, development of 
a fully automated under-two-minute unit 
priced below $100 per month or a fully 
automated under-one-minute priced below 
$150 per month, lower communications 
costs with packet switching and satellite 
systems, and some semblance of standard- 
ization. The article, in addition, includes 
a listing of facsimile devices currently on 
the market. 


Schreiber, B.R. "Facsimile in the Future - Where Does It Fit?," 
Telecommunications, May 1978: 77-82. 

The article postulates that the dramatic 
growth of the installed base of facsimile 
equipment envisioned by many did not 
materialize because factors other than 
time and the U.S. Mail, specifically, the 
rapid advance of communicationy technology, 
were not entered into the forecasting equa- 
tion. The market for stand-alone facsimile 
equipment, which will become highly s.eg- 
mented, will continue to grow through 19 9 
because hman nature has an unalterable 
■attachment for paper or hard copy. 


Southern Pacific Communications Co., Facsimile Service Forecasts , 
(working papers in filing), Jan. 4, l9 7 8. 

Three-year forecasts of facsimile traffic 
carried by SPC over its Speedfax network. 
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Traffic is scgrsgatsd by speed of transmission 
and facsimile terminals by service point. 


** Special Report: Facsimile's Finest Hour«" Communications Kev.' 

Dec. 1976: 29-43. 

An analysis of the facsimile market > including 
anticipated growth statistics! costs i examples 
of installation! and a buyers guide to terminal 
devices currently marketed by 15 manufacturers. 


Stamps, G. Business Plan for a Facsimile-Related Electronic 
Message Service ! GMS Consultants, liuly 1976. 

A report prepared for Western Union evaluating 
the introduction by Western Union of electronic 
facsimile-based letter message services. Esti- 
mations of total market revenue and of cost per 
delivered page are provided. 


Wells, L. "Facsimile Growth," Telecommunications, Feb. 1977 . 

Provides market forecasts through 1980 for both 
convenience and operational facsimile devices. 

By 1980 the ratio of the one to the other is 
expected to be 60:40. 
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Automating Business Communications Conference , American Institute 
of Industrial Engineers, Jan. I3?TTT57 155-160, 199-203, 

375-37, 7, 460-477, 500-504, 603-617. 

% 

A compilation of papers whose theme is the 
integration of text processing, electronic 
mail, intelligent telephone systems, and 
teleconferencing into the automated office. 


Caswell, S.A. '^Electronic Mail Delivers," Computer Decisions, 
Apr. 1977: 32-39. 

The article includes projections of cost 
per record message sent via various means 
of electronic mail through 1985 and shows, 
in pie-chart fashion, the 1977 hard-copy 
and visual message market. 


, Satellites and the Automated Office , Boston: 
Boston University and the institute for Advanced Professional 
Studies, Nov. 1977. 

A description of the electronic mail market. 

Although the current round of electronic 
mail systems cannot compete with the U.S. 

Postal Service in terms of cost per message 
and only exists because the benefits far out- 
weigh the extra expenses, the next round, 
which may include extensive satellite-channel 
terminal interconnection, will compete favor- 
ably with the USPS on a cost basis. 


Duscha, J. "For Computers, a Marryin Sam," The New York Times, 
Dec. 25, 1977. 

The article gives the particulars of TDX 
Systems' Datapost, a Mailgram-type service 
that uses facsimile machines, telecopiers, 
and TDX computers in combination with the 
USPS's Express Mail Service. 


"An Electronic Mail & Message Systems Primer," EMMS, vol. 2, 
no . 7 , Apr . 3, 1977: 1— 9 . 

An elaboration of currently operational 
electronic mail and message systems (EMMS) 
and a projection of communications revenues 
and equipment shipment values for each type 
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of system for 1976. Discussed ere the effects 
of cross-elasticity impacts on revenue genera- 
tion by type of EMMS service. 


"Electronic mail net blueprint is unveiled by USPS>" Data Com- 
munications, Dec. 1977: 15-16. 

The article summarizes the U.$. Postal Service's 
intentions to introduce an electronic message 
service system, commercially available on a 
limited scale in 1981 and on a full scale in 
the mid 1980's. Post offices comprising the 
nodes of the packet switched system will be 
linked by terrestrial and/or satellite chan- 
nels. The design goal of nodal processing 
equipment is 10 pages per second. 


Evans, J.J. "New Survey: Bank Postal Expenses Keep Rising. 

How to Control Them," Banking, May 1978, 

The article sets forth the vital statistics 
of the banking industry's outgoing postal 
traffic. Community banks (deposits of less 
than $100 million) mailed an average of 
147,000 pieces in 1976, 98% of which were 
first class. Large banks (those remaining) 
mailed an average of 5 million pieces in 
1976, 97% of which were first class. The 
average cost per piece mailed in both cases 
was 20 cents. 


Eward. R.S. "Policy Issues in Electronic Mail,” Horizon House, 
Oct. 1977; 943-949. 

h discussion of technology developments 
and their implications, future trends, and 
regulatory history contributory to an under- 
standing of electronic mail policy issues. 


, Policy Issues in Electronic Mail, Indialantic, FL: 
Mar tech strategies, Inc., Nov. 1977. 

k discussion of the major factors affecting 
the growth of electronic mail, of the policy 
issues that must be addressed, and of the 
impact of electronic mail on the U.S. Postal 
Service. 


t 
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Miller ) F.W* "Electronle Mail Comes of Ag&t** Infosystems# 
Nov. 1977. 

k description of electronic-mail type services 
provided by Western Union# Graphic Scanning 
(Graphnet ) * TOX Telecommunications (Datapost ) , 
and Scientific Time Sharing Corp. ("Mailbox") 
to the business community. The article also 
describes the in-house electronic mail system 
maintained by the Wharton School of Business. 


The Report on Electronic Mail, Cambridge, MA; The Yankee 
Group, Aug. TS7 7 : 

A freehand analysis of the elements of fac- 
simile, electronic mail, and word processing 
systems and services. Specific evaluations 
of sub-minute facsimile devices, Quip Systems, 
computer-based systems, Wiltek, TDX, 

and competing facsimile message services. 


The Report on Electronic Mail , Cambridge, MA: The Yankee 

Group, Dec. i977. 

The Yankee Group’s basic report on electronic 
mail. Among the items considered are the 
digital broadcasting service proposed by TDX, 
the public facsimile services offered by SPC 
and ITT, the Viewdata concept, and the cur- 
rent status of the facsimile equipment industry. 


Stamps, G.M. "Electronic mail: technology ready for packaging. 

Data Communications, Jan. 1977: 53-60. 

The article suggests that a hybrid electronic 
mail terminal, able to operate simultaneously 
in both word processing and facsimile modes, 
will become commercially available within one 
or two years. Bits-per-page statistics are 
provided for keystroke, facsimile, and hybrid 
alternatives . 


U.S. Postal Services Support Panel - Telecommunications, 
Electronic Message Systems for the U.S. Postal Service , 
Washington: National Research Council, June 1^77. 


A study funded by the U.S. Postal Service 
to evaluate various means of electronic 
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nail distri£>ution and to reconnntnd a delivery 
eystem for the nation's nail service. A najor 
conclusion reached by the panel was that the 
U.S.P.5. would not necessarily benefit fron 
owning its own delivery system. 


Western Union Electronic Mail Business Plan, in-house documen 

wm — — 


A complete business plan which includes iden- 
tification of competition in and the potential 
size of the record message market, estimation 
of the price elasticity of electronic message 
traffic, and a forecast of WUEMi revenue and 
traffic. 


FIBER OPTICS 


Barbcttaj F. ’’Digital Com Damands Spur Fiber Optica," Electronic 
Nawa, Dee. 12, 1977. 

The article auggeate that both the per- 
ceivable increase in use of digital 
awitching and transmiaaion systems by 
voice and data common carriers and the 
development of optical fiber waveguides 
that reduce power loss and make possible 
longer repeater spans will stimulate 
interest in fiber optics. The article 
sets forth the testing and marketing 
activities of the principal fiber optics 
manufacturers. 


"The beam that lights the future," Telephony, Auc. 9, 1976. 

The article underlines the phenomenal 
growth potential of fiber optics, 
especially for telecommunication and 
cable television applications. The 
advantages and disadvantages of fiber 
optic systems are cataloged, the latter, 
it is presumed, disappearing as the major 
telephone laboratories and several other 
organizations turn their attention to the 
practical development of such systems. 


Communications Markets fhd Strategies , vol. II, New York; 

Quantum science dorjp. , 1&7?: 127-140. 

A comprehensive treatment of fiber optic 
communications. Covered are the benefits 
of fiber-optic-based systems, the part 
played by fiber optic cable in "the office 
of the future", significant advances in 
fiber optic technology since 1972, principal 
fiber optic cable suppliers, full-scale Bell 
System tests in Atlanta and Chicago, and 
near-term service applications. 


Dickinson, R.V. Data Communications on Coaxial and CAT\^ Networks 
E-COy. Corp., Nov. 1^7?. ~~ 

f 

I 

A description of the means by which coaxial 
cable and cable TV networks can be used for 
data transmission and of the high-quality 
performance characteristics such means will 
provide. 


FIBER OPTICS 


! 

Edwards^ M. ''Fiber Optic Links Forge Paths for the Expected 

Informbtion Explosion/" Conununications News/ Feb. 1976: 30*33. 

% 

The article touches all of the optical fiber 
bases: principal advantages of optical links; 

recent advances in optical fiber technology; 
trade-offs between LED's and lasers (light 
sources) and between PIN silicon and silicon 
avalanche photodiodes (light detectors) ; 
experimental installations for central office- 
to-centi'al office telephone traffic in Atlanta, 

Chicago, Los Angeles, and Brussels and for 
CATV traffic in New York City and Higashi 
Ikoma; and principal component manufacturers. 


"Fiber ootics: light at last," Ds.ta Communications, Aug. 1977 ; 

18-25. 


The prospective sharp reduction in optical 
fiber costs, to pennias a meter, and suc- 
cess in the laboratory in extending the 
useful life of solid-state lasers are per- 
haps all that is needed, the article main- 
tains, to get filer optic communications 
onto a fast tracK Several examples of 
operational systems, most of which serving 
either the government or military sector, 
are provided. 


The Impact of Wideband Communications , New Canaan, CN: Inter- 

national Resource Development, Inc., Aug. 1977. 

A researched report on the prospects of 
wideband communications. The report finds 
that the supply of bandwidth, until recently 
insufficient, has burgeoned with the advent 
of satellites, videotape recorders, micro- 
waves, digital signaling, and optical fiber 
cable. It is expected that wideband will 
fundamentally change office practices, the 
mails, publishing, education, and television. 


Kahn, I. "Fiber Optics and Lasers Will Meed Demand for More 
Broadband Links," Communications News, Dec. 1977: 22-23. 

The article underscores the significance of 
two emerging technologies - optical fibers 
and gallium arsenide lasers. Once emerged 
these two technologies will shape the way 
communications is conducted. 
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Leigh » P. Lightwave Communications , New York: The First 

Boston Corp., Aug. 1^, 1976. 

I 

A primer on fiber optic communications. 

Included are estimates of the value of 
fiber optic shipments in 1961 by market 
segment . 


, A Technology Whose Time Has Come , New York; The 

First Boston Corp., Feb. 54# 1^77. 

The article, the transcript of a speech 
given before the Department of Commerce, 
describes the three-step process of fiber 
optic communications, points out the the- 
oretical and presently attainable advan- 
tages of the technology, measures the 
commitment of manufacturers to full-scale 
production, discusses present obstacles 
to success, and identifies gainful vendor 
strategies. Of the strategies, winning 
early supply contracts in order to estab- 
lish one's product specifications as the 
industry standard is considered the most 
beneficial . 


, "Advantages of Optical Transmission Offer Far- 
Reaching Implications," Communications News, May 1977: 119. 

The article identifies four basic advan- 
tages of fiber optics - electrical iso- 
lation, large bandwidth, potential low 
cost, indifference to moisture and 
temperature. The telephone industry, 
the article goes on, represents the 
largest potential market for fiber optic 
cable, over half the total demand. 


, A Current Survey of Lightwave Elefctronics, New York 
The First Boston Corp. , Oct*. 16 , l91 *? . — — 

The article maintains that optical trans- ♦ 

mission will eventually become the prin- 
cipal means of signal transmission. As t 

the industry develops, certain technologies 
will be favored to others: single fiber 

channels will be preferred to fiber bundles, 
graded index fibers will be preferred to 
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step^index fibers / and semiconductor lasers 
will be preferred to LED’s. The article 
also considers the principal vendors of 
fiber optic systems > noting where they may 
find nevr opportunities . 


Meier, A.R. "Cental plunges into optical communication," 
Telephony, Dec. 12, 1977: 26-29. 

The article sets forth Central Telephone’s 
first steps to implement an optical com- 
munications system that will accommodate 
ordinary commercial telephone traffic. 

The article considers, in particular, the 
techniques of splicing utilized by Centel 
installation crews. 


Optical Communications Systems , Frost & Sullivan, Sept. 1977. 

A general discussion of the atmospheric 
and waveguide means of optical communi- 
cations. The first type will be limited 
to short-range and special applications; 
the second, and by far the more service- 
able, will be appropriate for telecom- 
munications .and computer uses. The study, 
although noting the real promise of 
optical communicators, did not find an 
apparent need within the commercial 
satellite community to use them in space. 


Optical Fiber Cable Systems , Nippon Electric Co. Ltd. : 
Sections 17 and 21 . 

A flip-’Chart presentation of the basic 
optical fiber cable configuration, the 
advantages of optical fiber cable, and 
the uses, both short and long-distance, 
of same . 


"Taking a shot at fiber optics," Telephony, Dec. 5, 1977: 
63-70.. 

The particulars of a 6.5 mile experi- 
mental optical fiber communications sys- 
tem that has been installed in Belgium 
by GTE and the Belgian telecommunications 
agency. 


"FM MAIL** 


Barna^ B. "The hottest new idea in electronic mail#" Computer 
Decisions f Feb. 1978. 

The article describes TDK’s proposed nation** 
wide electronic mail system which will operate 
over subsidiary communications channels of 
commercially licensed FM radio iStations. The 
principal obstacles to early system implemen- 
tation, the article indicates, are regulatory. 


"Digital Broadcasting Blossoms Overnight," EMMS, vol. 2, no. 10, 
May 15, 1978: 6-8. 

The article paints a bright future for Digital 
Broadcasting Corp., which intends to lease the 
PM subcarriers which are a part of an FM radio 
station's allocated channel space in order to 
broadcast digital information to local sub- 
scribers connected into nationwide networks. 

It is expected that newsletter and stock 
quotation services will be principal users of 
the Digital Broadcasting system. At date of 
publication, the company had received letters 
of intent for 26,000 terminals. 


"Faxnet -- 'A Radio Newspaper,'" EMMS, vol. 2, no. 12, 
June 15, 1978: 7-9. 

Particulars on Fax Net Inc., which presently 
provides FM mail service to grocers and travel 
agents in Chicago and Minneapolis. The 
article maintains that FM mail, although 
serving no more than a niche market, will 
experience rapid growth. 


"Now FM broadcasters carry the mail," Business Week, 

Nov. 28, 1977: 46B-46D. 

Particulars on the two front-line FM mail *' 

carriers, Digital Broadcasting Corp. and 

Fax Net Inc. It is expected that specialized 

news bulletins will be the principal con- k 

stituent of FM mail. It is not clear, the 

article notes, whether the FCC will choose i 

to regulate FM mail. 
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"Will Digicast Replace Today's Modern Newspaper?#" EMMS# 
vol. 2^ no, 19, Oct. 2# 1978: 5~7. 

Noting that there is often considerable dis- 
tance between what is technologically imple- 
mentable' and what is realistically marketable# 
the article maintains that a plan to use a 
subchannel carrier of the FM band to distribute 
an electronic newspaper# a plan that is tech- 
nologically implementable# is likely to fail. 

Only with a newspaper's large-size pages is it 
possible for the eye to scan a day's worth of 
news in a few minutes# what it cannot do if 
it must await the playback of an entire elec- 
tronic newspaper. The article does foresee# 
.however# a bright future for broadcasting via 
FM subcarriers - specialized publications. 


IBM/SBS 


Data Coironuni cat ions Equipment Market in the U.S.A. » New York: 
Irost i Sullivan > Feb. Is*) 5. 

A discussion of the introduction of SDLC by 
IBM in 1974 and of the effect of SDLC and 
the concept of Advanced Function for Com- 
munications on users and on independent 
terminal and mainframe vendors* The new 
concept is considered an imposing challange 
to IBM's competitors. 


Myers, D. "Business Communications - in orbit by '80, in service, 
'81," Telephony, Feb. 27, 1978. 

A press-release type description of the 
SBS system and of trial service provided 
to Montgomery VJard during Project Prelude. 

It is noted that economic evaluation of 
the SBS system cannot proceed without con- 
sideration of several imperfectly quanti- 
fiable elements, e.g., in the case of 
teleconferencing, reduced travel time. 


Prelude; Communications of the Future - Evaluation Report on 
Project Prelude, Experiment No. 26 in the CTS Program , McLean, 
VA; Satellite Business Systems, May 30, 1978. 

Evaluation report of trial 12/14GHS trans- 
mission links established by SBS between 
specific, volunteer customer locations over 
CTS. Trial users evaluated three communi- 
cations applications; video conferencing, 
data processing, and high-speed facsimile. 

Prospective cost to the user, by the pro- 
jigct'D ground rules, was not determinative. 


"Prelude Program Previews Satellite Business Systems," Communica 
tions News, Mar. 1978. 

A press-release type description of Project 
Prelude, a four-month demonstration of , 

intra-company communications conducted by k 

SBS via the 12/14GHZ Communications Tech- 
nology Satellite. Participants in the I 

demonstration were Aetna, Montgomery Ward, 

Bockwell, and Texaco. 


IBM/SBS 


Printers & Papers in the Office of the Future , New Canaan, CN: 
InterJ^ati6hal Resources Inc., Feb. 1977. 

The study considers the impact of technology 
on the office of the future. Described in 
some detail is the makeup of SBS-type satel- 
lite networks, which will funnel variable- 
speed voice, data, and visual traffic through 
single message switching or data concentra- 
tion stations. Also discussed are local and 
remote printing stations and communicating 
word processors. An indication of the impact 
of these technologies on paper flow is included. 


SBS Special Report , Waltham, MA: International Data Corp., 

ij an . 197 6. 

A comprehensive description of the SBS system 
and the services, both conventional and new, 
it will avail. System saturation will be 
attained, it is projected, when 10 to 15 cus- 
tomers (in addition to IBM and Aetna), each 
with 20 to 25 earth stations and 20Mbps 
worth of capacity, are on-line. Of interest 
is the claim that voice traffic will be 
carried at 32Kbps. 


Sherwood, H.F., "IBM's Strategy in Terminals and Distributed 
Processing," Datamation, Mar. 1978: 92-98. 

The article identifies two conceivable strate- 
gies that explain recent actions of IBM: 

(i) consideration of distributed networks 
as bridges from centralized computing to 
multiple installations of smaller mainframes, 
which might, in turn, grow into larger 
installations; and (ii) provision of cheap 
transmission services (SBS) so that users 
will continue to transfer data base elements 
to single large centralized installations 
rather than store them at distributed sites. 


MEMORY DEVICES 


Berman, M. , and K. Snyderman, **Surge in Bubbles Boon to GGG," 
Electronic News, Mar. 20, 1976: 67-88. 

Early jockeying for position in the bubble 
memory component and supplier markets. 

Referring to a recent Creative Strategies 
study, the article notes that although 
charge coupled devices are five or six 
times faster than bubbles, the latter 
are competitive,* bubble memories are, 
notably, non-volatile and, at some point, 
will be less expensive. 


"Bubbling Up Some Memory Devices," Data Management, Auc. 1977: 
12-15. 

Brief descriptions of today's principal 
memory technologies - magnetic tapes, 
ferrite cores, integrated circuits, .charge 
coupled devices, and magnetic bubbles. 

The article notes that, given a specific 
per-unit cost, there is generally a trade- 
off between storage capacity and speed of 
data retrieval. 


Gilder, J.K. "Wonnerful, wonnerful - turn on the bubble machine," 
Computer Decisions, Nov, 1976; 20, 

An overview of two emerging, competing 
semiconductor technologies - bubble 
memories and charge-coupled devices. 

Increased chip memory densities are 
expected for both technologies in the 
near future. 


Hanson, D. "65K CCDs Split Into 3 Camps? National to Second 
Source Intel," Electronic News, Dec. *5, 1977; 37, 

The article points to the nonuniformity 

of opinion of industry observers over 

the market potential for charge coupled , 

devices. The article concludes that t 

the demand for CCDs is a function of 

the price differential between CCDs and ■ 

dynamic memory devices. 


MEMORY DEVICES 

I, 

’’The Qutlook for Bubble Memory Devices," Mini-Micro Systems, 
Feb. .1978. 

A report notina the results of a study 
conducted by Venture Development Corp. 
into the market potential for bubble 
memory devices. The market is expected 
to grow rapidly provided bubble system 
prices are competitive with moving 
head disks. Bubble memory shipments 
are estimated to exceed one billion 
dollars by 1985. 


Shaffer, R.A. "Bubble Memories Aren't Developing Rapidly as 
Expected," The Wall Street Journal, Aug, 4, 1970. 

The article suggests that the bubble 
memory market is not developing as 
rapidly as enthusiasts once expected. 

Texas Instruments, the market’s princi- 
pal supplier, has not yet reached 
several significant productions mile- 
stones, leading industry observers 
to conjecture that bubble memories 
will not fulfill their original pro- 
mise until at least 1980. 


MISCELIANEOUS 


^ Analysis of Doiinestic and Foreicrn p;^X Markets , Washington: 
U*S. ^apartment oi Conunerce^ bftice of Teleconununications 
(in conjunction with Dittberner Associates), Apr. 1976. 

The study considers the past and present mar-’ 

Ket for PABX equipments in the United States, 
analyzing, in part, equipments supplied to 
this marketplace by the major U.S. and foreign 
manufacturers. The study also provides a 
broad look at U.S. export activities in the 
PABX market area. The time frame of interest 
is 1972-1975. Likely trends in the PABX mar- 
ket area are forecasted through 1985. 


An Analysis of Domestic and Foreign Small Earth Station Markets , 
Washington; U.S, Department oi Commerce , Office of Te'le'com- 
munications (in conjunction with Arthur D. Little, Inc.), 

May 1976. 

The report considers the domestic and foreign 
markets for small earth stations (earth sta- 
tions with antennas measuring 10 meters or 
less in diameter) . It is projected that 
domestic' small earth station shipments will 
grow from $7.7 million in 1975 to $62.9-89.5 
million in 1985. Foreign small earth sta- 
tion shipments are expected to show similar 
growth, from $16 million in 1975 to $142-224 
million in 1985. 


Barbetta, F. "Local Digital Switching Systems, PBX's to Domi- 
nate Telecom Field," Electronic News’, Jan. 2, 1978; 17. 

Industry observers indicate that the inde- 
pendent telephone companies will have a 
significant impact on this market, either 
through implementation of digital equipment 
for new or replacement of existing local 
central office equipment. Within'the PBX 
area, digital techniques are encroaching* 
upon the long existent analog systems. Key 
systems and Automatic Call Distribution • 

systems, each with more sophistication * 

through digital technology, are becoming 
competitive with small PBX systems. i 


MISCELLANEOUS 


f 

"Booming International Telecom Market r" Microwave Journal# 
Nov. \^77: 34. 

Arthur D, Little relates the growth of domestic 
and international satellite communica^.ions sys- 
tems through 1985 promulgated by the advance- 
ments in technology of switching# transmission# 
local distribution and terminal equipments. 

The growing importance of digital techniques 
will replace the traditional use of analog 
services ever the next ten years. Most promi- 
nent among the newly developed technologies 
are the higher frequency satellite systems 
operating at v'p to 306Hz. 


Committee on Interstate and Foreign Commerce# Options Papers 
Washington; U.S. Government Printing Office# 1977, 

A series of papers presenting various options 
open to the Subcommittee on Communications 
which has revisited the Communications Act of 
1934 with the intention of general revision: 

Considered are policy options for the spec- 
trum resource; commercial and public broad- 
casting; safety# special# and mobile radio 
communications; domestic communications com- 
mon carriers; international communications; 
cable television; the right to privacy; and 
regulatory structure and procedure. 


Data Base and Industry Sector Forecast# Vol. Ill, MAPTEK 
Strategy P.eport # New York; Quantum Science Corp.# 1976. 

An industry-by-industry summary of projected 
communications expenditures - broken down into 
equipment# leased facility# and labor subcate- 
gories - through the year 1980. Descriptions 
of specific company installations and communi- 
cations networks are provided. In th^ article 
it is predicted that the demand for facsimile 
and TDM equipment and for satellite earth sta- 
tions will grow dramatically. 


MISCELIAWEOUS 


Inf ornidtion Resources Policy - Arenas# Playr8._«nd Stakes , 
Vol. I# Cambridge f MA: Harvar<i liniversity# 19/’^. 

1 

A chart an<3 text presentation of the arenas, 
players* and stakes involved in the develop- 
ment of information resour^’i)* policy. Of 
especial interest is a diagram showing the 
functional relationship between investment 
cost per mile of transmission system and 
number of circuits. 


’’Interconnect - Ten Years Later*” Communications News* Mar. 197£. 

Interconnect penetration over the past ten 
years in the consumer marketplace and busi- 
ness applications area has been developing 
at a fast pace. Some industry estimates of 
this penetration state that it has reached 
a 5 to 10% level* whereas Independent Tele- 
communications Analysts in a recent study 
showed that in the Denver market a 26% pene- 
tration has been accomplished. ITA considers 
that Denver is typical of the national trend 
and therefore* ’ the national level should be 
20 to 28%. The most important effect that 
interconnect has done for the industry has 
been to accelerate new technology that has 
provided the user with service enhancements 
and new capabilities that would still be 
nonexistent or possibly just surfacing. 

Unit growth over the next ten years has been 
forecasted as (1) station equipment* from 
2.2M to 10. 4M units* 21%* (2) PBX’s from 
5.8K to 24K units, 24% and (3) key systems* 
from 7.8V< to 37K units* 21%. 


Langley* G.A. "Beginnings: The global transition to digital 

switching is underway,” Telephony, July 10* 1978: 104-131. 

Digital switching offers advantages that 
financially aware telecommunications admin- 
istrations no longer can ignore. The author 
predicts that many countries will find them- t ’ 
selves turning to digital before the year 
2000. ' Within his text he describes current 
systems, step by step* common control* ’ 

stored program control and then digital with 
his reasoning for conversion to digital. 


MISCELLAtreOUS 


! 

ManaqenHsnt Action Report, Val. I, MAPTEK Action Report . New 
York; ^ ’Quantum Science Corp., IsH. 

A report marking the trend toward integrated 
ayatema Accononodating prevloualy aeparate 
elementa of buainess information, that ia, 
voice, data, image, and text. AT&T and IBM/ 

SBS are the only vendora, the report obaerves, 
that are in a position to aupport fully inte- 
grated ayatems. Four key producta which will 
aerve as the nucleus of fully integrated sys- 
tems are noted. 


Sefton, N.H. **Duke University Tel-Com; Large Interconnect or 
Small Telco?," Business Communications Review, Nov. /Dec. 1977; 
3-11. 

The article describes Duke University's privately 
owned telecommunications system which serves the 
university, its medical center, and student popu- 
lation. The system is organized and operated 
"very much like a small telephone company", with 
its own central office; inside and outside vl^nt; 
business office; and traffic, commercial, and 
data processing departments. 


Telecommunications & Society, 1976-1991; Report to Office of 
Telecorynunicaticns Policy Executive Office of the President , 
Cambridge, MA: Arthur D. Little, Inc., June ^2, ld'76. 

The report provides a set of five ^scenarios that 
illustrate some of the impacts, conflicts, issues, 
and changes that might arise dviring the next 15 
years from the interaction between technological 
innovation in telecommunications and the social 
context in which it occurs. This context includes 
our national economy, political framework, indus- 
trial structure, international relations, and 
personal life styles. 


White', C.E. "International Carriers Looking Up and Forward," 
Telecommunications, Aug. 1976. 

The article provides an estimate of U.S. - World 
telex traffic through 1980. Factors encouraging 
the growth of international data communications 
over the time i»eriod in question are identified: 


MISCELIAWEOUS 


lowering of costs, introduction of new services# 
reduction of regulatory controls# and intro- 
duction of compatible standards. 


MOBILE RADIO 


Land Mobile Communicfttions and Public Pollev, Vol. II - 
Urban Forecasts oi Conventional LMP. Demand and Elaboration 
on the Demand"Related Aspects the Study , Beverly Hills; 

. Systems Applications, Inc. (for the Office of Telecommuni- 
cations Policy), Aug. 31, 1972. 

The second volume of a three-volume study pro- 
viding OTP a quantitative basis for its formu- 
lation vind implementation of public policies 
that affect the evolution of the domestic land 
mobile radio (LMR) industry. Included in the 
present volume are a discussion of the scope 
and particular objectives of the demand aspects 
of the study, a critique of previous LMR fore- 
casting studies, and brief descriptions of the 
conventional LMR services for which forecasts 
were produced. The appendices contain demand 
forecasts for various urban areas under dif- 
ferent sets of assumed conditions. 


MOBILE RADIO 


"And tWn there were 21,860," Broadcasting, Feb. 6, 1978: 
32-33. 

*The article sets forth a new narrowband tech- 
nology that will increase the number of land 
mobile channels seven to tenfold within the 
assigned spectrum. As with the cellular con- 
cept, most radio common carriers consider 
implementation of the new technology beyond 
their financial resources. 


Evaluation of the Market for Mobile Communications Equipment , 
Chicago: INTEC, Inc* May 18, 1972. 

The study quantifies potential demand for 
several types of mobile communications equip- 
ment and identifies demographic differences 
between positive and negative respondees. It 
is concluded that the demand for paging systems 
is more price elastic than the demand for 
mobile telephone systems and that vendors would 
not be misled to venture into the tone only 
and tone plus voice pager residential markets. 


"Fewer busy signals for mobile phones," Business Week, 
Aug. 7, 1978: 60B-60C. 

The article highlights "nontechnical roadblocks" 
which may hold up the general introduction of 
the Bell System's Advanced Mobile Phone Service: 
the absence of FCC-imposed standards and the 
delay tactics of radio common carriers , many 
of whom cannot afford the huge investment 
required to build cellular systems. In this 
winner-take-all market. Bell has forecasted 
10 million subscribers by 1990; others, prin- 
cipally radio phone suppliers, anticipate 
slower, but still significant, growth. 


Fredrickson, D. "Airborne Service Gets Off Ground," Communi- 
cations News, Nov. 1978: 78-79. 

A status report on the evolvement of the air- 
ground telephone system. Which presently serves 
4000 subscribers from 52 ground stations. 

Ground station usage has been growing at a 
25% annual rate. 


MOBILE RADIO 


Jamieson, W,M., C.S. Peet, and R.J. Bengston, Potential 
Markets for a Satellite-Based Mobile Communications System , 
Columbus , Oh 7 BatteXle Columbus Laboratories, Apr. l6, 1976 . 

The study, initiated under NASA contract, addres- 
ses the nature and character of land mobile 
communications uses and users. The study also 
seeks to measure user demand for a satellite- 
based mobile communications system, concluding 
that the local nature of most land mobile com- 
munications, the emergence of land-based means 
of improving spectrum utilization, and the 
expense of satellite services will hold up its 
early development. 


Kraus, R. A Complete Mobil e Radio Market Study on the 900 
High Capacity System , Dedham, MA; Horizon House international 
1976 . 


The study gives evidence of a linear relation- 
ship between price and demand for mobile radios, 
evaluates several mobile radio market projections 
found in the literature, derives its own mar- 
ket forecast, and proposes several marketable 
non-vehicular uses for mobile radios. 


Land Mobile Coiroriuni cations and Public Policy, Principal Study 
Findings and their Policy Implications , Beverly Kills; Sys- 
tems Applications Inc., Aug. j1, 1972. 

The Study identifies significant trends in the 
evolution of the mobile radio market (in 1972) 
and projects subscriber counts through the 
year 2000. The study also considers alterna'" 
tive public policy objectives; in conclusion 
it .proposes that government introduce mobile 
radio services that would not be cpnceived 
in a timely fashion if left to private indus- 
try and that, otherwise, the mobile radio 
market be as competitive as possible. 

> 

O'Brien, J.A. "Final tests begin for mobile telephone system. 
Bell Laboratories Record, July/Aug. 1978; 171-174. 

Description of two ongoing tests, one in 
Chicago and one in Newark, whose results arf 
intended to measure the market potential for 
the Bell System's Advanced Mobile Telephone 
Service, a cellular mobile telephone service 


MOBILE RADIO 


t^at affords considerable radio spectrum 
saving. A second goal of the two tests is 
tio show that call setup and handoff can be 
^handled reliably, even in small cells , where 
there will be the greatest amount of inter- 
ference# 


"Squabbling over mobile phones," Business Week, June 6, 1977 
36J. 


The article takes note of the contention 
between the Bell System, which has advanced 
a cellular solution to radio telephone ser- 
vice expansion, and many radio common car- 
riers, which have pushed the single, powerful 
transmitter concept to the same end, the other 
requiring investment beyond their means. It 
appears that the FCC will favor the cellular 
concept . 


"Testing the new radiophones," Business Week, Mar. 28, 1977: 
341. 

A prospect of the next generation of radiophone 
services, which will operate in reallocated 
spectrum and make use of a new arrangement of 
ground stations called a "cellular system". 

Tests of the cellular concept are being con- 
ducted by the Bell System, in Chicago and 
Newark, and by American Radio Telephone Service 
Inc., in the Baltimore-Washington area. 


The U.S. Mobile Radio Equipment Market , New York: Frost & 

Sullivan Inc., May 1978. 

The study provides both historical and pro- 
spective glances at the mobile radio equipment 
market which includes land mobile radios and 
antennas; pagers, private paging systems, and 
paging transmitters; marine radios; scramblers; 

CB radios and antennas; and radio scanners. 

: Through 1980 the aggregate base of mobile radio 
equipments is expected to grow at a nominal 
rate; beyond 1980 growth will be rapid. 


MOBILE RADIO 


Wfttanabee, S. "Pagers Ride Crest of Mobile Society Wave," 
Communications News, Nov. 1978; 89, 

An encouraged look at developments in the 
pocket pager market. The article points to ’ 
an experimental satellite paging service 
interconnecting Chicago, Los Angeles, and 
New York; reduction in the size of pocket 
pagers; and multi>readout and multi-address 
R & D as indicators of the market's good 
health. 


White, C.E. "Mobile Radio's Cautious Growth," Telecommuni- 
cations, Aug. 1977*. 10. 

The article points to the impending battle 
between those that espouse cellular land 
Tsobile systems and those that espouse cen- 
tralized, high-powered land mobile systems. 

The Bell System, a major proponent of the 
cellular concept, has obtained 350 land 
mobile plant construction permits during 
the last year, increasing its market share 
and its ability to affect market decisions. 


( 


PRICE ELASTICITIES 


Davidson, P. "various in-house pyice elasticity studies," 
in-house documents, May 1974, June 1976, and iNov. 1976, 

Various price elasticity studies conducted 
by or in concert with Paul Davidson, a fre- 
quent consultant to Western Union in eco- 
nometric/price elasticity matters. Included 
are derivations of price elasticities for 
public message and money order services, 
voice-originated Mailgrams, and TV-fX. 


Interconnection - an economic impact analysis , Washington; 

Office of Telecommunications Policy, 1973; §’3-110, 326-341. 

An analysis of cross elasticity between a 
variety of products or service concepts 
among which, in combination, paging and 
mobile radio, facsimile and videophone, and 
business, protective alarms and CATV or video- 
phone. In addition, price-demand elasticity 
analyses of, for example, facsimile devices, 
mobile telephones, and tone/voice one-way 
pagers are included. It is noted that any 
analysis of demand is incomplete without 
recognition that demand is often created by 
imaginative and aggressive marketing, 


Johnson, H.R., and J.R. Wilkinson, Advanced WESTAR and TDR5S 
Market Study , in-house document, July 16, 1975. 

An internally conducted study assessing the 
demand for satellite channels through the 
year 1990 and estimating the price elasticity 
of demand for such services. The study pro- 
vides a logical jumping-off point for further 
evaluation of price elasticity and traffic 
statistics. 


Lage, G.M. , and J.D. Rea, A Time Series Analysis of the Demand 
for Telecommunications Services from the United States to the~ ~ 
United Kingdom , Washington; Office of Teleconununications 
Policy, Aug. 1975. . 

I 

-^he study identifies and quantitatively mea- 
sures the determinants of demand for tele- > 
communications services. Involved are the 
development of a theoretical model of the 
behavior of the users of telephone, telegraph. 


PRICE ELASTICITIES 


and telex services and the econometric 
8(>ecification and estimation of equations 
hie&suring observed , past behavior. It is 
concluded, at least in the present instance, 
communications between the U.S. and the 
U.K., that telephone and telegraph services 
are price inelastic and that telex service 
is price elastic. 


SATELLITE DEMAI^D 


Golonb, S.K. *'Some Scenarios on Conununications by the Year 
2000," Astronautics t Aeronautics, Jan. 1976: €6*69. 

Three scenarios of conununications in the year 
2000. In one instance advanced conununications 
will be used to monitor the daily activities 
of the citizenry, in another to make univer- 
sally available those services of the new 
technology that are communicable, and in a 
third to maintain a given standard of living 
in the face of decreased availability of 
natural resources. 


Marsten, R.B. "Service Needs and Systems Architecture in Satellite 
Communications,’’ IEEE Communications Society Magazine, May 1977 : 
14-23. 

Projected demand for fixed and broadcast satel- 
lite capacity provided by North American domes- 
tic satellite systems through 1989. Beyond 
1989, the article finds, 18/30GHZ satellite 
systems will have to be implemented if all 
reasonable demands are to be met. The article 
also suggests that a need for 60GHz and 90GHz 
satellite systems will materialize before 2000. 


Pritchard, W.R. "Is Satellite Communications a viable Market?," 
Telecommunications, Mar. 1976. 


Forecasts of the number and value of new satel- 
lite and earth station purchases worldwide 
through 1988. Not included are the costs of 
launch vehicles and of research and development. 
The article concludes with the supposition that 
fiber optics will not be economical for most of 
the applications for which satellite systems are 
now being contemplated. 


Stamminger, R. A 25-Year Traffic Forecast for Domestic and 
Regional Satellite Co^uni cat ions' , Dedham, Ma: Horizon House 

International , Oct . 1977 . * 

A model-derived forecast of domestic communica- 
tions satellite traffic requirements for the ‘year 
2002. The total global traffic requirements cor- 
respond to 1800 present-day C-band transponders 


SATELLITE DEMAND 


.1 

and 140 direct broadcast channels (50 
dperating spacecraft) . The article con- 
cludes with a discussion of the satellite 
systems that may be operating by the year 
2002 , 


A 25-Year Forecast for Commercial Communications Satellites 
and the Congestion oi the Geostationary Arc , Gaithersburg, MD 
Future Systems Inc., Nov, 1971, 

A conceivable arrangement of geostationary 
satellites in the year 2002. The study main- 
tains that 18/30GHZ satellites will carry video 
conference and high-density telephone traffic 
in 2002, Only AT&T, Telesat, and a video con- 
ferencing entity are expected to position 
18/30GHZ satellites in the orbital arc practicable 

for U.S. communications. 

♦ 


World Environment and Satellite Communications 1978-2003, A 
Review of Opportunities , Gaithersburg, MD; Future Systems 
Inc. , May 1978 . 

The report anticipates how the changing world 
environment, which will see significant and 
disproportionate population growth and soaring 
energy costs, will affect demand for satellite 
communications. It is expected that future 
satellite systems will provide video conferencing, 
electronic mail, facsimile, electronic news, data- 
base, financial transaction, order entry, inven- 
tory control, and other information services in 
addition to the conventional telephony services. 
Projected transponder demand through the year 
2003 is provided for some of these services. 


SATELI^ITE/EARTK STATION TECHNOLOGY 


Baer, W.S. ’‘Telecommunication Technology in the 1960a in 
Communications for Tomorrow, Policy Peraoectivea for the 
l960s . New York; Iraeger, 19 7C: 61-123. ^ 

Descriptions of some of the advances in 
telecommunications technology that can be 
expected during the 1960s, Of all tech> 
nological changes, the article finds, 
eovergence of communications and computing 
technologies will have the most profound 
effects on telecommunications in the 1980s. 

The article notes, however, that the intro- 
duction and commercial growth of any tech- 
nological improvement will be determined 
by requirements for compatibility with the 
existing network, by availability of capi- 
tal, by depreciation policies, and by 
regulatory constraints than by their tech- 
nical "ripeness”. 


"Bell Labs Conducts High-Frequency Satellite Studies with New 
Antenna," Communications News, Sept. 1977. 

The article lays out the reasons for which 
Bell Labs has constructed an ultra-sensitive 
radio antenna: to determine if 18/30 GKz 

satellite systems will operate reliablv, tc 
evaluate discrimination at a single receive 
point of signals of the same frequency 
arriving from different satellites, and to 
study radio signals emanating from beyond 
the solar system. 


Brandinger, P.E. "20-30 GHz Communication Satellite Systems 
Design," ICC 78 Conference Record, vol. 1, June 1976. 

A discussion of the various means by which 
16/30 GKz satellite systems can be designed 
to minimize the effect of rain attenuation. 
Availability can be increased by site, diver- 
sity, store-and- forward transmission angle 
diversity <multiple satellites) , inter-satel- 
lite crosslinks (especially in global sys- 
tems) , up and downlink optimization on * 
board multi-band satellites, and steep ele- 
vation angles (satellite positioning over t 
land masses). 


SATELLITE/EARTH STATION TECHNOLOGY 


I 

Cooper# R. Future Cotnmunicationi Satellite Systems , NASA/ 
Goddard Space Flight Center, Nov. 1977. 

ft 

A discussion of technological problems facing 
future satellite communications applications. 
Identified in the article are the problems of 
orbital spacing, propagation, and higher prime 
power for spacecraft. The article also dis- 
cusses space shuttle launch costs and public 
service space platforms. * 


Covault, C. *'Platform Design for Nwwerous Uses,” Aviation Week 
and Space Technology, June 1$, 1976. 

A description of a geosynchronous space plat- 
form that could carry the U.S. sateilite com- 
munications capability. The space platform 
would house multiband capacity equivalent to 
several current single-purpose communications 
satellites. K-band, the article suggests, 
could support electronic mail and data trans- 
fer. The article notes that the communica- 
tions capability would become more vulnerable 
to attack under such an arrangement. 


DiFonzo, D.P. Introduction to Commercial Communications Satel- 
lite Systems , Boston University and the Institute for Advanced 
Professional Studies, Nov* 1977. 

A brief description of the AT&T, RCA, SBS, 
and WU satellite systems. In addition, the 
article discusses the relationship between 
orbital and launch vehicle parameters on the 
one hand and future satellite design on the 
other . 


Edelson, B.I. ''Global Satellite Communications," Scientific 
American, Feb. 1977: 58-73. t 

A primer on basic satellite communications. 

Using the Intelsat system to illustrate 
specific points, the article goes into 
spacecraft and earth station design, means 
of transmission, and operations and eco- 
nomics. International traffic, the article 
holds, will grow at a 15% annual rate. 


. 


SATELLITE/EARTH STATIC\’ TECHNOLOGY 


Fordyce# S*W., «nd X«. Jaff«» "Future Communications Concepts: 
The Svfitchboard-in-the-Sky , " Part I, Satellite Communications, 
Feb. 1978 ^ 

jr 

Depicting the orbital crowding of C-Band 
spacecraft in Region II, the article spec* 
ulates that a like situation will occur 
when Ku- and K-band generation spacecraft 
are launched. The article predicts that 
multiple, non-overlapping spot beams and 
orbital platforms will be implemented in 
anticipation of these recurring instances 
of overcrowding. 


A Forecast of Space Technolooy, 1980-2000 , NASA SP- 387, Jar, . 1 9 7 € . 

A detailed forecast of the future of 
space technology in the United States 
during the last quarter of the 20th cen- 
tury. Although the report does not 
focus bn communications satellite tech- 
nology, it does provide projections of 
synchronous orbit satellite data trans- 
fer rates and transmission costs through 
the year 2000, 


Gustin, H.J. Small Aperture Earth Stations for Domestic Thin 
Route Applications , Bell Manufacturing Co. , Nov. 1977. 

An examination of low cost earth stations 
whose characteristics are appropriate for 
thin route satellite communications. Cost 
is identified as an overriding concern. 


Hilsen, N.B., L.D. Holland, R.E. Thomas, R.W. Wallace, and 
J.G. Gallagher, "Millimeter Wave Satellite Concepts," NASA/ 
Lewis Research Center, Sept. 1977. 

The paper identifies the techniques on 
which development and commercial imple- 
mentation of a millimeter wave communi- 
cations satellite depend. For each .* 

technology an assessment of risk is 
made . 


SATELLITE/EARTH STATION TECHHOLOGY 


I 

Hyde, Communication Satellite Anfeeftna Technology , Boa ton 
Univefaity and the Institute for Advanced Profeaaional 
Studi'es, Nov. X977. 

A disOussion of the relationship between 
rain depolarization, rain attenuation, 
and frequency re-use on the one hand, and 
earth station antenna characteristics on 
the other. 


Kelly, R.L. Low Cost Ku-Band Earth Terminals for Voice/Data/ 
Facsimile , Fairchild Space and Electronics Co,, Nov. 191 1. 

Text providing cost and application data 
for Ku-Band earth terminals. 


Kiesling, J.D., B.R. Elbert, K.B. Garner, and W.L. Morgan, 

"A technique for modeling coimunications satellites," Comsat 
Technical Review, vol. 2, no. 1, Spring 1972: 73-98. 

The paper presents a model of the space 
segment of a repfesentative communica- 
tions satellite system. With the model 
it is possible to formulate parametric 
relationships among satellite power, 
mass, and cost. 


Lombardo , P . Recent Developments in C and Ku Band Station 
Receivers , LIIR Communications, Inc., Nov. 1977. 

A technical review of the amplifiers 
and receivers operating in the C and 
Ku downlink bands. 


Morgan, W.L. "Communications Satellites - 1973 to 1983," ICC 
78 Conference Record, vol. I, June 1978. 

The paper reviews the current status or 
fixed, maritime mobile, and broadcasting 
••satellites. Orbital conjestion, the 
obvious consequence of the accelerated 
launch of the single-purpose satellites, 
will be obviated, the article suggests, 
by the development of orbiting antenna 
farms. 


SATELLITE /EARTH STATION TECHNOLOGY 


Mundie# L.G. » and N.E. r«ldman, The Paasibility of Enplovine 
rreauenciea between 20 and 300 GHz for Earth-l^ateliite 
inunication Links # Santa Monica, CA; Rand Corporation ^ 

May 1978. 

A report prepared for the Defense Coimnuni- 
cations Agency inquiring into the feasibility 
of using frequencies above 8GHz for military 
satellite communications* Much of the report 
is devoted to the development of a model for 
estimating the ^statistical distribution of 
weath®r-induced outages as a function of data 
rate and downlink frequency. The model points 
to rapid performance degradation as the ele- 
vation angle of the user terminal falls below 
30® (in the given configuration) and the down- 
link frequency increases. The article con- 
cludes, however, that annual throughput will 
increase materially if the high-frequency 
outages can be tolerated. The model was 
developed for Washington, D.C., a region with 
relatively high rainfall, but could be exten- 
ded to any location where weather data are 
available. 


Myers, D. "Satellite communications - a down-to-earth glimpse 
of the 1980s and beyond," Telephony, May 22, 1978; 27-31. 

Recording the transactions of the 7th American 
Institute of Aeronautics and Astronautics 
Satellite Communications Systems Conference, 
the article points to several issues of 
growing concern to observers of the communi- 
cations satellite manufacturing industry - 
too many suppliers (too few buyers) , heavy 
pressure from optical fiber technology, 
precedence of political considerations over 
technological ones. Becoming more cheerful, 
the article identifies three prospective 
technological events that will promote satel- 
lite communications in the 1980s - tl^e use 
of satellites for video broadcasting and 
conferencing; the use of K-band frequencies 
and, in conjunction, small, low-cost earth 
stations; the use of the space shuttle as a 
launch vehicle, freeing manufacturers of 
some spacecraft design constraints. < 


SATELLITE/EARTH STATION TECHNOLOGY 

I 

» "Technology Of the '80s," Telephony, June 12, 1978: 

2 8 “ 3 ^* 

Transcript of an interview with W.0.> Baker, 
presiderit of Bell Telephone Laboratories. 

Dr. Baker considers the turns technological 
research, especially that dealing with satel- 
lites and memory devices, may take in the 
1980s. 


Rogers, T.F. NASA's Future Role in Space Teleco^unications , 
Washington: National Research Council, Nov. 19l7. 

An identification of telecoinmunications 
research programs which could be suitably 
undertaken by NASA. 


Scott, W.G. Communication Satellite Multibeam Antennas . < Boston 
University and the Institute tor Advanced Professional Studies , 
Nov. 1977. 

A discussion of frequency band re-use accom- 
plished by means of multiple beam, spacecraft 
antennas. There may either be several, dif- 
ferently pointed, broad-shaped area coverage 
beams or many narrow pencil beams, each 
pointed in a different desired direction. 


Technology Priorities for Future Satellite Comimunications , 
NASA/Godaard Space Flight Center, July 1978. 

A' compilation of satellite communications 
R 6 D projects more suitably undertaken by 
NASA, which is able to enter upon high- 
technology, high-risk activities, than by 
private industry. Subjects of a compre- 
hensive NASA investigation would include 
system analysis and synthesis, multibeam 
antennas, low-cost user teminals, inter- 
satellite links, and propagation. The 
‘ report maintains that saturation of the 
4/6 GHz band will occur in 1984 , of the 
combined 4/6 and 11/14 GHz bands in 1990, 
and of the combined 4/6, 11/14, and 
18/30 GHz bands shortly after the year 
2000. Means of retarding saturation are 
suggested. 


SATELLITE/EARTH STAT-lOK TECHNOLOGY 


’'Teleconununications - Orbiting a New Market," Electronic News, 
May 30, 1977. 

The article considers the market for small ’’ 
earth stations, a market whose value, one 
source has projected, will increase five- 
fold between 1977 and 1985. By the fol- 
lowing year, 1986, there will be approxi- 
mately 7500 rooftop earth stations in 
place, 375 of which pointed to the SBS 
satellite system. 


Til lot son, L.C. *'A Model of a Domestic Satellite Communication 
System," Bell System Technical Journal, Dec. 1970 (manuscript 
submitted July 12, 1968); 2111-2136. 

A Study conducted by Bell Labs to evaluate 
the potential of a 50-Batellite communi- 
cations system operating on a multilaeam 
basis in the 15 to 40 GHz range. Of 
interest is the reported finding that 
10- to 20-mile earth station diversity 
is a sufficient safeguard against down 
time due to rain attenuation. 


The University of Dayton Research Institute, Space Broadcast 
Communications Technoloqy Value Assessment Methocclocy study, 
NASA Contract nas3-2o365, 1978. 

The study was undertaken to develop a 
methodology that could be utilized by 
NASA to facilitate selection of the most 
appropriate space communications tecli- 
nologies for R & D support. Forecasts 
of the growth of all significant elements 
in the U.S. telecommunications system 
were prepared, interactions among these 
elements were identified, and both were 
incorporated into a cross impact model. 

From a large number of runs, statistical 
pictures of the future were developed. 


Van Trees, H.L., E.V. Hoversten, and T.P. McGart^, "Communications 
satellites; looking to the 1980s," Spectrum, Dec. 1977: 43-51. 

I 

The article, whose technical complexity 
makes it somewhat inaccessible, considers 
the areas of technology that are likely 


SATELLITE/EARTH STATION TECHNOLOGY 


I 

to have a sicrnificant impact on satellite 
oonununications applications and services in 
*the 1980s. Areas covered are launch vehicles 
and satellite "busses"; antennas; on-board 
processing; intersatellite links; multiple 
access; error control; terminals, sources 
of coding, and multichannel processing; and 
terrestrial interface and interconnection. 


White, W., and M. Holmes, "The Future of Commercial Satellite 
Communications," Quest (the quarterly journal of TRW Defense 
and Space Systems Group), Spring 1978: 46-67. 

A thoughtful account of the current dispo- 
sition of satellite communications. Dis- 
cussed are the specific orbital spacing 
characteristics of communications satellites, 
notably those operating at 18/30 GHz, and 
the susceptibility of high-frequency satel- 
lites to signal loss during thundershowers. 

At 18/30 GHz, the article finds, a rain 
margin of at least 25dB may be required 
along the eastern seaboard, where a large 
fraction of total traffic is located. 

Various means of circumventing signal loss 
are discussed. The article concludes that 
the future will bring "higher frequencies, 
bigger satellites, and digital communica- 
tions" . 


VJright, D.L., and J.D. Riesling, "Communications Satellite Ser 
vices for Special Purpose Users," in Telecommunications & 
Economic Development , Exposition Proceedings , vol . I , of the 
first International Telecommunications Exposition, Atlanta, 
Oct. 9-15, 1977, (Dedham, MA: Horizon House Int.); 200-208. 

The paper identifies potential satellite 
services, specifically TV and radio dis- 
tribution, video teleconferencing, audio/ 
facsimile teleconferencing, multiplexed 
data/voice, land mobile, and TV and radio 
•broadcasting; examines the technology 
necessary for their efficient implementa- 
tion; and determines minimum service cost 
versus user network size. Included is a 
schedule of prospective launch vehicle 
costs expressed in 1976 dollars. 


SATELLITE/EARTH STATION TECHKOLOGY 
ADDENDUM 


Crombicr D.D. "Direct Satellite Coxwnunications , " Lowering 
Barriers To Telecoininunicationi Growth , Washington: U.S. 

Department of Conunerce/ Office of Telecoirununications, Nov. 1976, 

A discussion of spectrum and orbit resource 
limitations and the effects they may have on 
the public service sector's ability to obtain 
telecommunications services sufficient to 
meet its neeids. Economic and technical con- 
ditions generally favorable to the public 
service sector are specified. 


"Japan extends Technology Program," Aviation Week & Space 
Technology, Oct. 17, 1978: 104-108, 

A sketch of the probable course Japanese com- 
ruunications entities will follow in imple- 
menting a domestic communications satellite 
system. Although it is clear that they intend 
to establish a multiple-satellite broadcast/ 
communications capability in the 1980's, it 
appears that they will defer a decision on 
spacecraft characteristics and operating fre- 
quencies until data collected from the first 
two satellites, which will operate at 20/30GHZ 
and 30/35GH2, respectively, have been evaluated. 


Posner, E,C. Information and Communication in the Third Mil- 
lennium , Pasadena, CA: Jet Propulsion Laboratory, July 24, 1978 

Amplification of a talk given at the Communi- 
cations Society Communication Theory Workshop 
held in April 1978. It is predicted that 
point-to-point satellite trunking will become 
‘outmoded, guided waves, especially optic 
fibers, taking over heavy traffic routes. 

The same optic fiber networks are expected 
to impact commercial broadcasting, fir^t 
class postal delivery, and newspaper pub- 
lishing. Finally, it is proposed that satel- 
lites will not become pass^; they will serve 
as the primary instrument of a burgeoning 
mobile communications market. 


SATELLITE/EARTH STATION TECHNOLOGY 


' ADDENDUM 

» 

"Satellite Conununications Advancing Without Federal Develop- 
ment Funds, But National Lead Will Not Be Sustained Long, 
Survey Respondents Say," Telecommunications Reports, vol. 44, 
no. 30, July 31, 1978: 43-45. 

The results of an Office of Science & Tech- 
nology Policy survey on the federal role in 
satellite communication research and develop- 
ment. Fearing that private R&D will not sus- 
tain U, S. technological leadership, especially 
in the area of satellite ground terminals, 
beyond the next few years, respondents main- 
tained that government should undertake to 
develop advanced technology that is too risky 
for private industry. Needed variously, they 
said, were new infrastructure, greater chan- 
nel capacity, lower circuit cost, and in some 
cases, operations at 20/30GHZ, multiple spot 
beams, multiple accessing, and satellite-to- 
satellite relay by laser link. 
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STATISTICS 


^erican Hospital Association Guide to Health Care Field, Chicago; 
American Hospital Association | 1976. 

An alphabetical listing by state and city of 
approximately 7000 hospitals in the United 
States. Shown for each entry are number of 
beds I number of admissions, number of employees, 
percent occupancy, and payroll expenses. 


Area Economic Projections 1990 , Washington: U.S. Department of 

Commerce - Social and Economics Statistics Administration, 
Bureau of Economic Analysis, 1975. 

The document provides projections of per- 
sonal income, employment, and population 
in 198Q and 1990 for 426 geographic areas 
which cover the nation and for another 
226 areas which represent different group- 
ings of the 426. 'Historical data for 
selected years back to 1950 are also 
included. 


The Budget of the United States Government - Fiscal Year 1979, 
Appendix , Washington; Executive Office oi the President, Office 
of Management and Budget, Jan. 1978. 

The document contains detailed information 
on the various appropriations and funds 
that comprise the budget. Included for each 
agency are the proposed text of appropri- 
ation language, budget schedules for each 
account, explanations of the work to be per- 
formed and the funds needed, proposed general 
provisions applicable to the appropriations 
of entire agencies or groups of agencies, and 
schedules of permanent positions. 


City Employment in 1976 , Wa.shington; U.S. department of Com' 
merce - Bureau of the Census, July 1977. ; 

The pamphlet provides municipal employment 
and payroll data by function, population 
size-group, and city of 50,000 population 
or more. 
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City Government Finances in 1975-76 , Washington: U.S. Department 

of Contnerce - Bureau of the Census, Sept. 1977, 

The pamphlet provides municipal revenue and 
expenditure data by population size-group 
and city of 50,000 population or more. Addi- 
tional financial data is shown for the largest 
48 cities. 


Consumer Expenditure Patterns, vol. I; Food, Household Supplies, 
Personal and Health Care Products' , New York: The Conference 

Board, 1976. 

The first of two volumes showing how the 
American family spends its money. Covered 
in the present document are volume expendi- 
tures for food and related items, as well 
as housekeeping supplies, and personal and 
medical products. The findings were based 
on a survey conducted by the Bureau of 
Labor Statistics over a two-year period 
ending in mid-1974, updated in part by the 
authors to reflect the demographic charac- 
teristics that prevailed in 1977. 


Governmental Finances in 1975-76 , Washington: U.S. Department 

of Commerce - Bureau of the Census, Sept. 1977. 

The pamphlet provides the gross balance sheet 
data of federal, state, and local government. 

Revenue data are further shown by state and 
source and expenditure data by state and 
function. 


A Guide to Consumer Markets, 1977/1978 , New York: The Conference 

Boarci, 1978 . 

A standard source of statistical information 
concerning the consumer - his demographic 
and social profile and his economic behavior. 

'Areas covered include population, labor, and 
employment trends and characteristics; con- 
sumer income and expenditure patterns; and 
the production, distribution, prices, and 
price indexes of consumer goods and services. 

In several cases historical and projectional 
data are provided. 
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STATISTICS 


The 1977 Dow Jones-Irwin Business Almanac # Homewood# IL: 
Dow Jones -Irwin# Jan. 1§^7, 

The document is comprised of a series of 
articles and tables concerning regulatory 
and legal affairs# regional and population 
trends# and economic/business statistics. 


The 1978 Fortune Double 500 Directory , Chicago: Time# Inc.# 1978. 

The document ranks by sales the 1000 largest 
industrial corporations and 50 largest 
retailing companies; by assets the 50 
largest commercial banking# life insurance# 
and diversified financial companies# and 
utilities; and by operating revenues the 
50 largest transportation companies. 


Podolsky, A., and C.R. Smith# Education Directory, Colleges & 
Universities; 1977-78 # Washington; National Center for Educa- 
tion Statistics, 1978. 

The document provides a variety of statistical 
information on institutions of higher learning. 

Compiled is the number of such publicly and 
privately controlled institutions by state# sex 
of student body# calendar system# and accredi- 
tation. Also compiled is an alphebetical listing 
of same by state . 


Statistical Abstract of the United States # Washington; U.S. 
Department of Commerce - Bureau of the Census# 1976, 1977. 

The standard summary of statistics on the social, 
political# and economic organization of the 
United States. The data are compiled from many 
statistical publications# both public and private. 

Statistical Reference Book, Data Entry /Data Communications 
fequipment , Waltham, MA; International Data cbrp. July 1976 . 

k 

A reference book providing growth statistics for 
data entry /data communications devices. The 
installed base for such devices is expected ^o 
grow at 20-25% annually through 1980. 



STATISTICS 


I 

Statl«tic8 of Conanunlcations Common Carrigr» , Waahington: 

reder«i Conununications Comnissionf 1975. 

% 

The document provides a variety of statistical 
information concerning telephones in places 
telephone distribution, inside and outside 
plant, telephone calls and record messages, 
and common carrier revenues and expenditures. 

In most cases historical data are provided. 


Statistics for States and Metropolitan Areas , Washington; U.S. 
Department of Commerce - Bureau of the Census, 1977. 

The document provides a variety of statistical 
information for states, divisions, regions, 
and standard metropolitan statistical areas 
(SMSA) . For each state, 195 statistical items 
are provided; comparable totals are shown for 
Census divisions and regions and the United 
States. For each SMSA, a corresponding selec- 
tion of statistical items is shown. 


The United States Budget In Brief - Fiscal Year 1979 , Washington 
Executive Office of the President, office of Management and 
Budget, Jan. 1978. 

The document provides a nontechnical overview 
of the 1979 U.S. Budget. Included are summary 
and historical tables on the federal budget 
and debt, together with graphic displays. 


VALUE ADDED SERVICES 


"AT&T is pieparing national data net with easy access, 
Data Conwvunications , Sept. 1977: 15-16. 

The article describes the general architecture 
of AT&T's Advanced Communications System, noting 
that the system's basic components - Mo. 4 ESS 
switches, digital intercity transmission facili- 
ties - are currently available but in some other 
employ . 


"AT&T Makes First Move in Advanced Communications 
Service Drama," EMMS, Aug. 1, 1978: 1-4. 

A newsletter analysis of AT&T's Advanced Com- 
munications Service, whose first nodes may become 
operational as early as 1980. The service will 
handle code conversion, data editing and format- 
ting, message switching, and incompatible terminal 
interfacing. By 1983, AT&T's request for rule- 
making states, ACS will generate revenues of 
$500 million annually. Noted in the analysis 
is the thorny issue of regulating hybrid services. 


Communications Markets and Strategics , New York: ‘ Quantum 
Science Corp., 1 ^ 1 ^: Vol. II, 93-126. 

The study outlines the services offered by five 
value added carriers - AT&T, Graphnet, ITT, Telenet, 
and Tymnet, It is proposed that packet switching, 
which is the principal means of data transfer of 
all five carriers, is the natural vehicle for elec- 
tronic mail sources. 


Criner, J.C. "VANS - Current Regulatory Issues," Telecom- 
munications, July 1978. 

The article, observing that the Communications 
Act of 1934 does not provide specific guidance 
for regulators of value added common carriers, 
recites the major instances of rule-making that 
have shaped the value added network environment. 
Principal issues have been resale/sharing, maxi- 
mum separation of data processing functions fx^m 
communications functions, and determination of 
a realistic boundary between monopoly and compie* 
tition. 


VALUE ADDED SERVICES 


Gamble^ R.B. "VAN Services in the U.S.," Teleccnununi- 
cations / July 1978: 49-54. 

*The article provides a roster of Value Added 
Networks which, as a whole, will reach billion 
dollar proportions duri,ng the 1980 *s. Descrip- 
tions of three types of VAN service are provided - 
terminal- to-computer, record message, and voice/data. 


Hovey, R.B. "The user’s role in connecting to a value added 
network," Data Communications, May/June 1974: 35-40. 

A primer on packet-switching technology. Through- 
out, reference is made to the case of Telenet. 


Johnson, T. "Projecting the future roles of packet-switching 
networks," Data Communications, July /Aug. 1976: 18-23. 

The article sets forth a possible course of 
events for packet switching. Whereas to date 
only the boldest and most advanced users have 
transferred major applications to public 
packet'-switching facilities, it is expected 
that v?ithin the next few years the population 
of terminals connected to packet-switching 
networks will include those installed in the 
home. The scenario, conceived in 1976, is not 
in accordance with observable fact as of this 
writing. 


"A Look at Message/Packet Switching," Telecommunications, 
Jan. 1978: 44-52. 

A synthesis of responses supplied by message- 
switching and packet-switching entities to 
questions regarding market strategy, technical 
innovation, market potential, etc. 


Packet Data Communications , Gathersburg, MD: Future 

Systems Inc. (with Digital Communications Corp.), May 1977. 

1 

A two-volume report on packet data communi- 
cations. The first volume covers packet- 
switching technology, the Telenet and ITT 
Com-Pak networks, access arrangements, inter- 
face options, pricing structures, and service 
applications. The second volume contains 
reprints of articles on the subject. 


VALUE ADDED SERVXCES 


Packet Data Coromunications , Gathersburg, MD: Future 

Sy sterna Inc. iwitb Digital Communications Corp.)r June 1978, 

An updated version of FSI's 1977 report on 
Packet Data Communications, Added to the 
earlier report are descriptions of severe! 
new packet-switching networks: Tymnet (United 

States) Datapac (Canada), and Transpac (Trance ) . 


Roberts, L.G. ''Development of Packet Switching Networks 
Worldwide, " Telecommunications, Oct. 1976. 

The article, making the case for a public 
data communications network service, addres- 
ses the design of a public packet*switched 
network. The article concludes with examples 
of packet network services. 


"Study Says Packet Switching Is Cheapest," Electronic News, 
Mar. 27, 1978: 27. 

The article, setting forth the findings of 
a recent study of Department of Defense com- 
munications requirements, maintains that 
packet switching makes possible a less costly 
integration of voice and data operations than 
do either standard or hybrid circuit-switching 
arrangements. Determinative in selection were 
the observation of trends showing that the 
cost of computerized switching is decreasing 
faster than the cost of communications trans- 
mission, that digital transmission and multi- 
plexing equipment are becoming less expensive 
than comparable analog gear, and that the 
practicable bit rate of voice digitization 
equipment is falling. 


Value Added Network Services, Menlo Park, CA: INPUT, 

tiBcT'im: 

* > 

The study, which for sees a $1 billion Value 
Added Network Service industry by 1982, 
identifies the services that may be provided 
on a VAN basis and the major potential pro- 
viders of such services over the next five 
years. Although WU is currently the largest * 
supplier of VAN services, it is expected that 
AT&T will become the dominant supplier when 
it Introduces ACS. Although the availability 


VALUE ADDED SERVICES 


of SBS-type wideband facilitiaa will subatan*^ 
tially affect the growth of VAN aervicesr it 
iSi expected that such availability will only 
Idenefit those users that are willing to put 
their communications networks through major 
changes.* 


White, C.E, "Packet Switching for Past and Secure Data, 
"Telecommunications, Jan. 1978; 33-36, 

A catalog of current packet-switching appli- 
cations and a review of recent technological 
developments, specifically dual service and 
packetized speech. The article concludes with 
a synopsis of future developments. 


VIDEO 


** Aetna tries using TV to cut travel costs,** Business Week, 
Mar. 6, 1978; 34-36, 

A news -re lease- type article describing Aetna . 

Life and Casualty Co.*s role in Satellite 
Business System’s Project Prelude. Ascer- 
taining that its travel costs will increase 
80 to 901 between 1975 and 1980, Aetna 
estimates that effective use of sophisticated 
communications, particularly video conferencing, 
could shave 10 to 25% of this total. 


Baer, W.S. Cable Television in the United States— Revolution 
or Evolution? , Santa Monica, CA; fae Rand Corporation. Fefc. 1974, 

A pre-satellite interpretation of events 
within the cable television industry. The 
paper identifies three principal advantages 
of cable over broadcast television; signifi- 
cantly more channels, restriction of a chan- 
nel or a program to a specific audience, and 
two-way capability. The latter, the paper 
notes, may not generate much near-term interest, 
telephone lines, which can also provide a return 
path, being, obviously, in considerable supply. 


Baran, P. Potential Market Demand for Two-Way Information 
Services to the homes 1970 - 1990 , Menlo Park, CA; ¥Ke 
Institute for the Future, Dec. 19 7 1 . 

A description of potential home information 
services which may be grouped into the fol- 
lowing six major categories: education, 

business conducted from the home, general 
information access, shopping facilitation, 
entertainment, and person-to-person com- 
munications. Although the article does 
not give time and place, it can be presumed 
that direct-to-home satellite broadcasting 
in the U.S. will not progress beyond the 
embryonic stage before 1990, Japanese experi- 
ments to the contrary. *- 

♦ 

, "Broad-Band Interactive Communications Services 
to the home: Part II - ImpasSe," IEEE Transactions on Com- 
munications, Jan. 1, 1975: 178-184, ‘ 

An article exploring the impediments presently 
blocking the development of the potential 


VIDEO 


btoad-band cable Interactive services industry. 
Key parameters of an ''ideal home terminal" 
afe discussed. Circumvention of developmental 
roadblocks and design of an "ideal terminal" 
are seen most expeditiously accomplished 
through an industry-government "partnership" 
arrangement. 


Bender* W.G.* and P.D. Shapiro Outlook for the CATV Industry 
Through 1985 * Cambridge* MA: Arthur D. Little Inc.* Dec. 1976. 

A primer on cable TV. Included are system 
and subscriber historical and prospective 
growth statistics; discussions of the future 
of pay cable* business* and interactive ser- 
vices; and descriptions of program supplies, 
major system operators* and cable TV events 
outside the United States. The authors pre- 
dict that the basic cable subscriber popula- 
tion will grow by 1.0 to 1.4 million per year 
through 1985 and that pay cable will reach 
a penetration level of 35% by the same year. 


Brown* D.M. "Video Conferencing - A Viable Alternative to 
Travel*" Intelcom Conference Papers & Proceedings* Oct. 1977. 

The paper discusses the evolution of video 
teleconferencing in Canada and points to 
probable near-term developments. Users of 
the first system (1972) found voice switching 
unreliable and unnatural; the central studio 
location inconvenient and* as some felt* less 
secure than home offices; the four-city net- 
work geographically inadequate; and projected 
costs prohibitively high. Bell Canada has 
since found other means of caunera switching 
than voice activation; developed a trans- 
portable studio intended for customer premises 
origination/reception; connected Western 
Canada to the network by satellite; and 
engaged in research of video bandwidth com- 
pression utilizing digital processing tech- 
niques. To date 'the service has only been 
offered on a non- commercial basis. 


Cable Television * Federal Communications Commission News 
Bulletin* Nay 1970. 


A summary of rules and regulations governing 
cable television. Signal carriage* access 


VIDEO 


cablecasting, and copywrite payments are primary 
considerations. The bulletin, in conclusion, 
underlines the need for citizen participation 
in the regulatory process. 


• Chapanis, A. ’’Interactive Human Communication," Scientific 
American, Mar. 1975. 

Experimental confirmation that problem-solving 
is almost as quickly accomplished with audio 
teleconferencing as it is with video -,'udio 
teleconferencing. This article has been fur- 
ther reviewed and supported in the SRI study. 
Teleconferencing Systems; A State-of-the-Art 
Survey and Preliminary Analysis . 


Donnelly, W.J. The Emerging Video Environment , New Vork: 
Young & Rubicam, 1978. 

A pamphlet forecasting the nature of the video 
environment of the early 1980' s. It is pro- 
jected that 30% of the homes using TV will be 
hooked up to cable by the end of i981. 30% 

penetration, the prospectus goes on, is the 
critical mass required before an electronic 
communications medium can become a broad- 
based advertising medium. Once cable TV begins 
to attract advertising dollars, commercial 
broadcasters, of course, will become particu- 
larly anxious. The prospectus maintains, 
however, that advertising support will not 
fall off for broadcast television, which is 
designed to reach large market segments and 
significant customer blocks. 


Erikson, A. "Digital TV; when, not if," Electronics, June 23, 1977 
94-95. 


A status report on the digital television 
equipment manufacturing arena. By the mid- 
1980s, the report maintains, digital video 
processing will have become generally 
accepted. By that time, too, receivers t 

with digital frame stores may be on the 
market. 
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Feldman, N.E. Interconnecting Cable Televieion Systems by 
Satellite - An" Introduction to the Issues , Santa Monica, CA: 
The Raild Corporation, June 1973. 

An early paper to anticipate the use of satel- 
lite systems in the process of distributing 
programming to the cable television community. 
Establishing that both pay television and two- 
way or interactive television are material to 
cable's future growth, the paper maintains that 
only the first arrangement, pay television, will 
be suited to satellite distribution. 


Hough, R.W. and R.R. Panko, Teleconferencing Systems; A 
State-of-the-Art Survey and Preliminary Analysis , Menlo Park, CA 
Stanford Research Institute, April 1977. 

A general survey of recent studies conducted to 
evaluate user attitudes toward video telecon- 
ferencing. The studies reviewed support the 
position that public teleconferencing systems 
do not capture the imagination of potential 
.users. Private, in-house systems accommodating 
frequent, regularly scheduled meetings seem 
to engender the most enthusiasm. ‘ 


Impact of Wideband Channels , New Canaan, CN; International 
Resources Development Inc., Aug. 1977: 67-84, 100-113, 200-203, 

A discussion, in part, of the various methods 
by which an illusion of "presence" can be 
introduced into video teleconferencing, to 
date a generally disappointing means of com- 
munication. Mention is made of SBS entry 
into the video teleconferencing market. It 
is indicated that video teleconferencing will 
form a low proportion of the SBS network loading. 


"Informercials, Qubits and Quaint Facts atiput Qube," EMMS, 
vol. 2, no. 1^, Aug .1,1978. 10—11. 

A status report on Warner Cable's Qube, a two- 
way cable system being test marketed in Coliunbus, 

Oh. Underscored is the capability of Qube to 
measure audience response to advertized products 
and to tabulate television-viewer statistics. 


VIDEO 


Kahn, A., and Herb NunnaXly, Communications in Lieu of 
Transportation , Baltimore; Wes tinghouse Electric Company, 
Feb. 1977. 

A two-phased investigation of user attitudes 
toward video teleconferencing. The critical 
test of the teleconferencing concept, it was 
found, is user acceptance of the teleconfer- 
encing room. Preliminary results using the 
12/14 GHz Communications Technology Satellite 
have been generally promising. There have 
been some problems, however, with voice- 
switched cameras. 


Martin, J. Future Developments in Telecommunications , 
Englewood Cliffs , NJ ; “ Prentice-Hall , ihc.', 1977'; Ch. 8. 

A description of AT&T's Picturephone and 
Picturephone Meeting Service. Neither ser- 
vice has been successful commercially and 
it is presumed that a thoughtful examination 
of the psychology of the communications pro- 
cess would explain why. Mention is made of 
various means by which the bandwidth needed 
to transmit video signals between central 
offices can be reduced. 


McNair, M.P., and E.G. May, "The next revolution of the 
retailing wheel," Harvard Business Review, Sept. /Oct. 1978 
81-91. 

Noting that the world of routinely purchased, 
staple, everyday merchandise is splitting 
off from the world of more specialized goods 
and services which involve an element of 
ego-enhancement, the authors purpose that 
consumers will eventually prefer to purchase 
the first type of good electronically, using 
the time saved to pursue other activities, 
including the purchase of goods of the second 
type. They observe, however, that the road 
to full implementation is not smooth. '• A 
practicable delivery system must be developed; 
a sufficiently large volume of transactions ^ ' 
at start-up must be assured, justifying the 
significant capital expenditure; and con- 
sumers must be convinced that the specter of 
government scrutiny is illusory. 


VIDEO 


Potter,^ J.G. Emerging Markets for Satellite Data Communications 
in the Public Service , San Diego, CAt Public Service Satellite 
Consortiiumf Jan. 1^76. 

The paper estimates the volume of traffic that 
would be 'turned over to satellite in 19£2 by 
six major sectors of the public service com- 
munity. Video applications, mostly one-way, 
are likely to predominate. 


Pye, R. , and E. Williams, "Teleconferencing: is video valuable 

or audio adequate?," Telecommunications Policy, June 1977: 
230-241. 

The article identifies four factors that are 
expected to influence the success of a tele- 
conferencing system. Cost considerations, 
which are a primary factor, generally favor 
the implementation of an audio conferencing 
system in those cases where either an audio 
or video means of communication has been 
chosen to replace travel. The article con- 
cludes that audio is adequate and video is 
not valuable. 


"Rethinking Teleconferencing: On Raising a Cripple From the 

Dead," EMMS, vol. 2, no. 14, July 17, 1978: 1-6. 

An assessment of findings made public by 
SBS following user appraisal of its video 
teleconferencing services during Project 
Prelude. The article holds that SBS's fail- 
ure to evaluate the interchangeability of 
audio and video teleconferencing alternatives 
has caused it to prejudge the viability of 
business video. 


"Satellites: tomorrow is here today," Broadcasting, March 27, 1978. 

A review of broadcasting entities that have 
entrusted their communications requirements 
to the satellite carriers. One industry 
observer finds that satellites "are the next 
logical step in communications" and that 
developments such as direct- to-home satel- 
lite service may be only "10 to 15 years 
down" the road. 


VIDEO 


Shales* T. '‘Television in the ’80s*" The Washington Post* 
June 18* 1978. 

Speculations* some serious* some not* on what 
television will be like in the 1980s by ten 
sources standing at various points in the 
television industry spectrum. None of the 
ten entries is particularly informative. 

In beginning remarks* however* the survey's 
editor indicates that what really happens 
will depend on the health of the economy and 
the degree to which the broadcasting industry 
allows change to occur. 


"Southern Satellite's Taylor: It's Rolling Like Gang Buster*" 

The Media Report* July 31* 1978: 2. 

Results of a survey conducted by Southern 
Satellite Systems to gauge the growth of 
satellite services delivered to the cable 
television community. It is expected that 
the number of satellite channels will 
increase threefold over the next four 
years* pay TV channels clearly the head- 
liners over the next two. 


Taylor, J.P.* "'Two-way' pay-cable system automates many functions 
including monitoring audience*" Television/Radio Age* July 8* 1974 

An examination of Coaxial Communications 
Inc.'s simplified two-way pay-cable sys- 
tem in Columbus, Oh. The article pro- 
poses that two-way cable services will 
become available on a step-by-step basis* 
the first service, ostensibly two-way 
pay cable, providing a base for the next 
service, the two then providing a base 
for the next, and so on. It is expected 
that alarm and metering, shopping* and 
polling services will be early adjuncts 
to the two-way pay cable base. 


* "Satellite distribution of TV programming explodes 
on many fronts * " Television/Radio Age* Jan. 30, 1S^7B. 

The first in a series of five articles i 

that look into the possibility of the 
satellite as a vehicle for video program 
distribution. The article catalogs the 


VIDEO 


pfogreuTuners that currently avail themselves 
of satellite distribution, indicating that 
they, rather than the major commercial net- 
works, were expected to take the back seat 
when it came to pioneering the use of satel- 
lites. The article, in conclusion, poses 
the question "How will past and prospective 
satellite developments affect the broadcast 
industry?" and suggests that a suitable 
answer may evolve out of the remaining four 
articles of the series. 


, "New flexibility in programming envisioned resulting 
from upsurge in satellite distribution," Television/Radio Age, 
Feb. 27, 1978. 

The second in a series of five articles 
that look into the possibility of the sat- 
ellite as a vehicle for video program dis- 
tribution. The article weighs the liklihood , 

that the broadcasting industry will implement 
a satellite distribution capability. It is 
proposed that the affiliates rather than the 
networks will start the ball rolling, the 
former keen on the flexibility of multiple 
program pickup and the increased independence 
that come with owning an earth station. 

Without some affiliate commitment to satellite 
transmission, it is presumed that an audience 
level acceptable to national advertisers 
will not obtain. The future of satellite 
video distribution is therefore closely 
tied to what the affiliates do and they, in 
turn, by what the outriders of satellite 
video distribution, the PBS's and the CBN*s 
and the SIN's, do. 


'"Space shortage*, regulations, equipment choice 

among station concerns as satellite use grows," Television/Radio 
Age, May 8, 1978. 

The third in a series of five articles that 
look into the possibility of the satellite 
as a vehicle for video progreun distribution. 

The article suggests that the number of C-band 
and, eventually, of K-band transponders that 
would be available to network broadcasters in 
first and second generation commercial satel- 
lites would fall short of the number required 
to accommodate the full complement of network 


VIDEO 


prograinming , barring video channel compression. 
Orbital crowding, the need for full backup on 
secondary satellites, the predictable failure 
of in-orbit transponders - all would frustrate 
any effort on the part of network broadcasters 
to "go satellite" in the near future. 


, "Satellites of the '80s will have more channels, 
power, frequency - but no dramatic changes," Television/Radio 
Age, June 5, 1978. 

The fourth in a series of five articles that 
look into the possibility of the satellite as 
a vehicle for video prograun distribution. The 
article examines second- and third-generation 
satellite systems, which will become operational 
in the 1980s, inquiring particularly into their 
usefulness as video carriers. With the launch 
of the second-generation satellites, the article 
maintains, there should be enough orbiting chan- 
nels to meet all reasonable video requirements. 

The article does not see direct-to-the-home 
broadcasting, launch of satellites by the tele- 
vision networks, or utilization of the 18/30 GHz 
■ band for video distribution as probable events. 


, "Satellite systems of the 1990 's will operate from 
huge platforms orbiting in space," Television/Radio Aae, 

July 3, 1978. 


The fifth in a series of five articles that 
look into the possibility of the satellite as 
a vehicle for video program distribution. The 
article considers the basic characteristics of 
third- and fourth-generation domsats, which 
will be flying in the 1990' s. It is antici- 
pated that these satellites will be fitted 
for on-board processing, which is more appro- 
priate to highly sophisticated switched com- 
munications networks than to broadcast and 
cable television operations. Television 
entities may, however, benefit from the head- 
long charge of technology? third- and fourth- 
generation satellites will be higher powered,* 
offsetting some degradation from multiple- ' 
channel transmission and facilitating remote 
pickups. I 


VIDEO 


Tgl«vi«ion Factbook; Services Volume > No. 47, Washington: 
^elavision Digest, inc., 1^78. 
f 

A cotnpilation of radio, broadcast television, 
and cable television historical data. Inclu- 
ded are station revenues and expenses, sets 
in use, stations and CATV systems in operation, 
and market ranking. 


Ten-Year Video Business Plan: 1978-1987, in-house document, 

bee. ’ jjt t : 

A plan analyzing Western Union ten-year busi- 
ness opportunities in four broad video submarkets- 
network distribution, occasional use, CATV dis- 
tribution, and business video. Included in the 
plan are an overview of the competitive environ- 
ment, design of a ground-and-space video dis- 
tribution network, an analysis of cost and 
investment elements, and an estimation of revenue 
potential through 1967. 


"Three networks bide their time on satellites," Broadcasting, 
Mar. 27, 1978. 

A sampling of major network attitudes toward 
satellite distribution of their day-to-day TV 
and radio programming. All three major net- 
works are adopting a "wait and see" posture, 
wary, for one thing, of a curtailment by AT&T 
of some of its occasional services, leaving 
what could become a dangerous lack of backup, 
and, for another, of the effects of sunspots 
on transmission. 


Veith, R, Talk-Back TV: Two-Way Cable Television , Tab Books, 

Oct. 1976. 

A lengthy discussion of two-way cable.*services . 

The author predicts that pay TV will lead the 
way to a two-way communications environment. 

Alarm monitoring, limited channel polling, and 
at-home shopping are considered the most likely 
two-way services to take hold in the near future. 

There will be a rivalry, the discussion main- 
tains, between cable TV companies and telephone 
companies for two-way service franchises. 


VIDEO 


Waters, H.E. "TV of Tomorrow," Newsweek, July 3, 197$: 62-74, 

h popularized prospectus of second-generation 
television. The general movement toward 
"narrowcasting", possible responses of the 
network television/television set industry to 
cable TV inroads, the shape cable TV itself 
may take, and the uneasiness of some viewers 
to a new technology that may alter leisure 
habits and social arrangements are the article’s 
principal considerations. 


Williams, E,, and S, Holloway, The Evaluation of Teleconferencing; 

Report of a Bell Canada Conference Teievision System , London: 

Communications Study Group, 1$^4. 

The results of a survey of user attitudes 
toward the Bell Canada four-city teleconfer- 
encing system. Respondents indicated that 
teleconferencing emphasized the work-oriented 
aspects of meetings to the detriment of the 
more inter-personal, socially-oriented aspects. 

Those who showed a reluctance to traveling 
long distances felt that teleconferencing was 
suitable for a wider range of tasks than those 
who didn’t. Contrary to the reported findings 
of D.M. Brown, the present authors found that 
attitudes were not effected by the proximity 
of the teleconferencing studio to respondent 
premises. 


Wilmotte, R.M. Technological Boundaries of Televisiont Vol. I - 
Findings and Recommendations , Springfield, VA; National 
Technical Information Service, Dec. 1974. 

A report, prepared for the FCC, seeking to 
determine what may reasonably be expected of 
television technology within the next decade. 

Noteworthy among the new developments are 
large, flat screens displaying high resolution 
pictures for home viewing; bandwidth comp- 
pression; and sub-carrier transmission of still 
pictures. Addressing grade of transmission, 
the report found that for entertainment quality 
was paramount; for other purposes quality wa^ 
of little value beyond the point of ease of 
identifying certain elements of the picture.: 


VIDEO 


ZaputQiiycZf R.2» SMPTE Study G r oup on Digital TV Meeting , 
in-housa mentor andutn/ Mar. 29 , 

t 

A review of subjects discussed in meeting by 
the SMPTE Study Group on Digital TV. Top on 
the meeting agenda was consideration of various 
means of bandwidth compression. Those means 
intended for video teleconferencing, it is 
noted, presently suffer from motion breakup. 


, Digital TV Bandwidth Compression Study , in- 
house document, May il, 1977 . 

A consuming analysis of various analog and 
digital techniques by which satellite trans- 
ponders can accommodate more than one TV 
program. General characteristics of the two 
techniguas are cataloged. Although analog 
compression techniques are more easily and 
inexpensively implemented than digital com- 
pression techniques, they are, by comparison, 
relatively inefficient. The study concludes, 
with a projected schedule of digital TV 
developments as a function of time. 


, The Ninth Meeting of the Digital TV Study Group, 
in-house memorandum, Feb. 26, 1978. 

A review of subjects discussed in meeting by 
the SMPTE Study Group on Digital TV. The 
major networks, the review notes, will not 
make use of digital transmission services 
until network quality digital throughput 
standards have been tariffed and their ana- 
log studios have been outfitted digitally, 
the latter occurring only after their analog 
equipment has been fully depreciated. Ano- 
ther major user of satellite video services, 
the CATV industry, will also shy away from 
digital transmission, the funds needed to 
retrofit CATV headends to accommodate digi- 
tal transmission being beyond the reach of 
most CATV operators. 


VIDEO 


Viewdata and Iti Potential Impact in the USA. Interim Report » 
^he UK Experience » New York; liinK (in aaiociation with Butler 
Cox ( Partners Limited « London) , Aug. 1978, 

The report describes early experiences in the 
United Kingdom with Viewdata, an interactive 
service whose physical components are tele- 
vision sets, the telephone system, and a net- 
work of computer bases. The report also 
considers the likely success of Viewdata in 
the marketplace, looking first at the domestic 
market in the UK; next at the business market; 
third at the pressures acting in and between 
the Post Office, television set manufacturers, 
and information providers; and finally at the 
international market. 


voice > ANALOG 


"FDC Analyiis Seniitivity Studies,” WATS Response Filinc , 
American Telephone « Telegraph Co., Apr. Z9, 19V/ » vol . 50 . 

Five sets of aensitivity studies performed on’ 

WATS data compiled for the 12-month period 
ended September 30, 1976. Revenue, investment, 
market, traffic, and division-of-revenue data 
are provided in the docirnent. 


"GTE chariman predicts world's telephones to double in 10 years, 
Telephony, Oct, 31/ 1977 ; 47. 

Estimates of telephone populations in 1987. 

In the United States the number of telephones 
will grow at a 4.6% annual rate^ increasing 
from 149 million to 234 millions in Canada 
at 7.2% annually from 13 million to 24 mil- 
lion; in Europe at 7.91 annually from 132 
million to 282 millioni and, overalls at 
6.2% annually from 380 million to 736 million. 


"Independent Telcos Point to Gains and Pitfalls," Communications 
News, Dec. 1977; 86-87. 

The article provides telephone statistics 
- operating revenues, and numbers of tele- 
phones, operating companies, and operating 
company employees - for the years 1966 
through 1976. Separate counts are shown 
for Bell and the Independents. Independent 
telephone placements and operating revenues 
have grown at a faster rate than have Bell's 
counterparts over the eleven year period. 


"Market Analyses - Inward and Outward WATS," ATtT 1977 Annual 
FDC- 7 Report , American Telephone i Telegraph Co., June 3o, 1978: 
vol . i. 

The study discusses the sources and procedures 
used to develop historical (1977) and projec- 
tional (1976-1980) market data for Inward and ^ 

Outward WATS. The study also considers the 
accuracy of earlier projections, comparing the 
1976 view of 1977 and the actual demand experi- 
enced in 1977. * 


VOICE ^ ANALOG 


i 

**Mark*t Analysea - Inward and Outward WATS," ATtT Docket 
No. 19126 Response^ Central Submission , American telephone t 
Tele^aph Co,, July 6 1977, vol, 7. 

The study discusses the sources and procedures 
used to develop historical and projectional 
market data for Inward and Outward WATS* Under 
consideration are revenues; number of access 
lines, messages, and minutes; and weekday and 
weekend percentages. The volume of Outward 
WATS traffic is at least twice the volume of 
Inward WATS traffic. 


"Market Analyses - MTS Domestic," AT&T 1977 Annual FDG-7 Report , 
American Telephone & Telegraph Co,, June 30, 1976; vol . lo . ” 

The study provides historical (1975-1977) and 
projectional (1978-1980) traffic and revenue 
data for Bell's domestic Message Telecommuni- 
cations Service (MTS) , detailing the method 
by which the projectional data are derived. 

The study also considers the accuracy of 
earlier projections, comparing the 1976 view 
of 1977 and the actual demand experienced 
in 1977. 


"Market Analyses - MTS Domestic and MTS Overseas/International," 
A T&T Docket No. 18128 Response, Central Submission , American 
Telephone & Telegraph Co., July 8, 1977: vol. 16. 

The study discusses the forecasting of domestic 
and non-domestic interstate MTS traffic and 
revenues. Under consideration are the fore- 
casting methodology used, the development of 
the MTS message forecasts provided for Docket 
18128, and the sources of data relevant to 
the forecasting process. 


"Market Analyses - Private Line Telephone Channels and Telpak," 
AT&T 1977 Annual FDC-7 Report * American Telephone & Telegraph Co 
June io, I 976 : vol . 4 . 

The study provides historical (1977) and pro- 
jectional (1978-1980) traffic and revenue data 
for Bell's Series 2000/3000, 4000, 5100, 5200/ 

5300, 5400, and 8000 (voice only) private line 
offerings. Traffic data are expressed as total 
channel sections and channel miles per air band. 


VOI CE " DIGITAL 


McDonald, J.C. "Local Digital Switching - A Successful Kew 
Technology," Teleconununications , Jan. 1978: 69-72. 

Digital networks are now being planned where 
voice is digitized at the subscriber drop and 
is transinitted in digital form to and through 
the serving central office. As required, the 
local central office will extend the digital 
signal ever a digital toll trunk to the digi- 
tal toll switch and on to the inter toll net- 
work. The use of digital networks will allow 
telcos to implement end-to-end digital trans- 
mission and switching to improve subscriber 
service at a lower first cost and lower recur- 
ring costs. 


Occhiogrosso, B. "Digitized voice comes of age, part 1 - trade-off 
Data Communications, Mar. 1978: 45-51. 

The article, underlining the inevitability of 
digital voice communications, outlines the 
principal advantages of such transmission - 
voice/data integration, less degradation, 
secure communications, reduced bandwidth, and 
compatibility with computers. Voice quality, 
voice digitization rates, and equipment costs - 
all trade-off factors when choosing between 
analog and digital voice communications - are 
also discussed. 


Sergo, J.R. "An Independent carefully plans the switch to digital 
equipment," Telephony, Mar. 13, 1978: 26-28. 

An independent telephone company examines the 
approach for introducing digital switching 
and transmission networks on a district by 
district basis. The plan is presented from 
the viewpoint of general application con- 
siderations and restrictions with the ration- 
ale that it may apply to both this individual 
company and other operating groups, fcven 
though the plan outlines advantages and disad- 
vantages, the author makes the point that 
digital switching is here to stay and the * 
growth rate will rapidly establish the service 
concept nationally. i 


VOICE - DIGITAL 


White# C.E> "Bits of Voice#” Telecommunications# Apr. 1978: 

46-48. < 

% 

Although the article describes a new telecom- 
munications voice multiplexer/concentrator for 
use with private line voice systems# the author 
delves into the controlling factors# trends# 
both present and future plus benefits of intro- 
ducing digital transmission techniques. The 
economics of in-plant investment within the 
overall industry is described as the largest 
deterrent for replacing analog facilities with 
digital and therefore will inhibit the expan- 
sion of digital voice communication systems in 
the U.S. and Canada. 


Yeh# L.P. "Digital Telecommunications Networks," Telecommunications# 
Aug. 1977; 21-25. 

A review of the major advantages and disadvan- 
tages of digital techniques and of the causes 
of bit error rates. The basic configuration 
of a digital network is described, it is con- 
jectured, however# the the implementation of 
such networks will be gradual; there is# under- 
standably# an unwillingness to write off the 
plethora of existing analog networks. 


APPENDIX B 


MARKET DEMAND FORECASTS 


The Appendix contains the detailed forecasts of telecommunications 
services traffic volumes for the period 1978-2000 for the voice and data 
service categories. The traffic volumes are displayed in the two units 
of measure, thousands of half voice circuits and terabits of data per year. 
In each computer run, six key time periods are presented - 1978, 1980, 

1985, 1990, 1995 and 2000, in order to show the long term traffic trends. 

For each services' traffic forecast a projection is shown for the: 

a Baseline Forecast 

• Impacted Baseline - Expected Case 

• Intrastate Traffic 

• Intra SMSA Traffic 

• Inter SMSA Traffic less than 40 Miles 

a Data Traffic Carried on Voice Facilities 

a Net Long Haul Traffic - after removal Of traffic to the hinterlands 


The discussion of each of these intermediate forecasts and their 
purpose can be found in Task 2.A, Section 3, methodology, of Volume II. 
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^4rr^r j*7f^*f99 


mr— ?!ll!« 

TrrT..!!2l{iij 

,,-.!!h!, 

»••••••£ 11 x2*4 

211*2. 

>•)!«. t 

• f.t 

..2212*:. 

tui:.« 

J..,. -..,....,p. 

f*9.9 

11191. < 

119»9.% 

19**9k,9 



9?4.9 

1949.4 

1191.1 

1*19.9 

l•ll.l 

tltl.l 

9294.4 

9I41.1 

144.9 

191.4 

199. • 

919.4 

til .1 

994.1 

J9l .9 

9i^.« 

14«.« 

|9t,« 

991.9 

941.9 

991. • 

4C9.9 

111. 9 

491.1 

•*».9 

194.4 

119.9 

111.9 

191.9 

tft.t 

994.1 

9»t.C 

19*. 1 

19*.. 4 

144.9 

149.9 

149.9 

l«4.9 


It*. 9 


Hi’ 41.4 

•••• 1 TTTT. r I 


1IM.4 

1941.9 

1«91,4 

9994.9 

9994.4 

1111. • 

9194.1 

9494.1 

4 4 

4.4 

4.4 

9.« 

4.9 

4.9 

• «• 

1.1 

1.4 

1.9 

!.• 

9.9 

9.9 

9.4 

9.9 

9.9 

ii::*2 i:;;*i 







I9*4.9 


.122Ui^ 

...nistL- 



—Uilil 

1194 .# 


• f t«y •*/»// f 4 »*^£ r^/^f 

n "f | 7^ 

.•r^f/tr f(i/rr 

2^21L^LLmLlLLJ.LlZ1211 


f^M.I 
II*. 0 

!UU. 

•99.1 


lf^,9 

It-*.** 

.ill. 

• 19. • 


9911. • 

9991.9 

4444.1 

•141.4 

4494.9 

•411. • 

4i?2.9 


• 19.9 

lOlt.* 

1941.1 

9414.9 

!»»».» 

1491.9 

_9f1i9 


rr. . j .. 

441.1 

111 .4 



9|9.# 

|994.; 

1 m .• 

1141.9 

19«1.*4 

9141.9 

9499.4 

990.9 

199.1 

191 . 1 

144.9 

191. « 

1*4.4 

9C9.1 

921.9 

911.9 

4 1 ? , f 

lM , 1 

419. ; 

• •1.1 

9ii.* 

4ft .9 

1 

. 

c. 

( 

»****£x1m< 

*mmmm—llZ—m 

1,1 


mmmmlilmmm 

lx’ 

191.1 

494.9 

M1.1 

944.9 

• 91.1 

414.1 

224«.» 


n**99.» 


19»«1, 


199^f ,n 






9H19*. I 


f 9»^n,* 


j|9n.* 


•••I J.9 


gCPVICf PtnJkT^D Mttttnr:<? 
X»p«ct«d Matllnt 

Data Caia<ier> - BKpaettd Cat# f»ip«ary 
CTarabita pmt Taar) 


3llA.ieA)XSiSX19b.AeLLlIiI13S: 
>.|&« saffo/wfo? ats'^ 

OiVi Tiatitrft 
C^vf a^tif 

HiTC« ••OffSIl**'*. 
NOS-^Ovra^ofNT 

n#^4 tNTtt iMt*M tarrni 
N''S' 

•^vrtKutst 

Mir.M |a^fn/Mtt>C aiNO 
tna taa«'*)/«fonn» lafto 
04^1 

v^»» Saff*) 

!•«<?»• AC^ IV» T44St«l?tins 
|Kr*i)|at /ft 
NOS- ^*nv»» 

Goyf ts««t 

^♦|V4T» T|«f tM4t?SC 
tn««*r»f:iAL Tfac SM4t|N*i 
SOS-^nvf«N«4Nt 
COvfts»»'ST 
triAi iNTtaaCTlvr 
aiC«4T tw|TCMiNr> 

irii.9AU.lSi2t2Smi£b 
Ul : I S 9!l 1 1. «f IL-A££lU AI 1 ObS 
aftttfCTfo access NrTNOaas 
ao-isfSTti^f vr Nfsticr Tiirr 
N0N-COV4»N»i?St 
G'^yf tswr NT 

n^«iAt| 0 SAi 4acsi“lic 

f (••ainirATfNG Noan aaocfSS^a 
tONVfN?4NCf 4«csiaur 
S9S-^(nv4as«4ST 

Ortvr»s*«csT 
• 4 Uaof sfavtCFS 

tfj'At ••t^arc^r"' access 

oaf. ACC«tt S?Tl#oi<^ 
aso T«t*i 

«Aiir.»A« A*r> TfiaGaaM 

us»t fast 
Nris-^,ov( asa^NT 
•**^VF asac s’ 

totav nar*i access 

IDlAL_tLetLltD«il C tUlL 

lUj.jis^i^eLiLUiim 
INDurav/af sa^NSf 
oara fNTay/naTA TaaNsaea 
lON-COveanarsT 
COvaas* fNT 
loiAL.tfis^gai 
liilLLLAMtgJS ifriKATIPMS 
tafciai ti/taosf aacsfaue 
•mta-envaaMaeNT 
•O veaaar ST 

ifCvi*F voice 
HONiToaiNC seavices 
ixm.9isciuA8es!is 
IttlAL,ALL-AfEaCAlI.QaA 



|aao 

|a«% 

laan 

laa^ 


• ••• 

•••• 

• ••• 

• ••• 

•••• 

• ••• 


ISI.IOOO 

!iA.aooo 

eoa.aaoo 

ITi.aooo 

5a5. 70ao 

571.4000 

150a, aOOC 
4^7,500f 

5474,44‘»« 
145%. 10019 

4471. |oo^ 

5057. O^OO 

ItS.aof)© 

U.aooG 

7.4000 

71.5000 

475.7000 
4a. 4000 

555,50ao 

57.4000 

1401.4044 
145 .5O0« 

5057.5900 

775.4000 

?A, AOOn 

la.a^'oo 

sT^.aooo 

10a. 0000 
71.7000 
T5i.?oor 

755.5000 

45.4000 

17aa.70oo 

44C.50'''* 
10V.500C 
4295. 0000 

I55a.00''0 

771,4000 

5190.700'' 

54M.5O00 

44C.40OO 

15979.400-- 

4S. JOCO 

5 7.4000 

105.7000 

700.5000 

574.IO0O 

507, 4009 

ia» 

715. a*' 00 

A l.4''0^ 

4oa, aooo 

474.4000 

40.5O0O 

554.7000 

45I.400C 
117. iOOO 
llaa.7000 

lala. 4^*00 
ll?.9OO0 
1575, •'Oo« 

?77r.790^ 

740.4^0'' 

5044.7990 

1 1S.S00O 
la. anoo 

laT.aooo 
70.4000 
1 7.7000 

574.5000 

54.4000 

15.1000 

1505.5000 

m,40oo 

44.5000 

7*44,4000 

748.4000 

1 74.1000 

4114, 400* 

474. 4909 
595.500O 

aa.so»)fi 

s.eooo 

F17.SOO0 

T.aO'Tf) 

IOS1.S030 

47.7000 
7.0000 
755.4000 
11.5000 
154a. OOOO 

145.0000 

14.7000 

744.4000 

56.70''C 
5145. 40*^0 

sii.oooc 
54.4000 
1445.4000 
110. 5000 
7535. lOOO 

555,9000 

44,7000 

1554.0000 

9AT.7O0'' 

15947,0000 

1195. lOoo 
177.*‘^0o 
4105. 0O09 
1075.0900 

51477.490'' 

eT.NOOC' 
20, aaan 

s.aooo 

2.SOOO 

117.4'^«0 

74.4000 

4.I00O 

4.5000 

757.1000 

57.500C 

77.7000 

15.1000 

714.5000 

115.5000 
57.4000 
47.5000 

1550.1900 

777.4000 

744.7009 

177.7900 

3|0O.4''OO 
551. aDO-- 
444.7909 
554.900'' 

eo.fooo 

1, TOOO 

s.a«oo 

lax.soor) 

7 7.7000 
4.5000 
5.4000 
157.5000 

54.7000 

10.7000 
14.5000 

4ei.50oo 

55. 4000 
17.5000 

54.4000 
1157. 5000 

141,1909 

74.0900 

45.1990 

7444,500^ 

146.490'' 

75.5000 

148.4909 

5754.5000 

l.aoao 

0. 

1 . aooo 
0. 7000 

7. 7000 

0.50O0 

7, 7000 
1.1000 

9.5«O0 
1 .AOOO 

4.5009 

7.4000 

l.aooo 

144.1000 

7.0000 

l5a.5O00 

547.5000 
51.7 000 

441.5000 
1175.4000 

1105.4000 
V6. 5000 
1710.70.00 
7547. 7000 

1705.5000 
195.90->0 

1570.5000 
5404.5090 

1105. OOOO 
1 1 4.0OOO 

1490.4000 

4447.5000 

2T.4O0O 

45.7000 

155.5000 

555.7000 

549.4909 

7444.5909 

14.1000 

2.S000 

44.0000 

71.7000 

5.4000 

45.7000 

70.7000 

17.100C 

757.4000 

141.4000 

77,5000 

5|a.e000 

» 

554.4009 

41.4000 

1401 .7090 

741.5900 

194.4900 

5547.4909 

>4.1000 

11.4000 

45.9000 

1145.1000 

54.1000 

17.7000 

50.4000 

1474.9000 

54.4000 

14.7J0O 

47.5000 

155.1000 

4441.7000 

47.5000 

71.5000 
144.0000 

0.1000 

275.5000 

10555.5000 

157.4000 
54.4000 
, 4^1.7000 
0.5000 
444.5000 
V1157.5000 

254.4000 
57.0009 
541, 1009 
7. 5000 
1711.5000 
«2t54.4rO09 


I 


c: 




I 




l^TI 

INIO 

1041 

1440 

1441 

1000 


•••• 

•••• 

•— • 

— — 

— — 

mm mm 

AJIAU*l^A8mi29^ULUAllQ!IS 
-ICN AANO 

data TAANSAfA 

NON-'»nvf ANNAN? 

m.iooo 

204.4000 

912.4000 

1144.4000 

1244.1099 

TM4.1O90 

<;*>VfA«(«9NT 

IIA.AOOO 

141.3000 

143.2000 

Til. 4000 

14IN.4O00 

2411.1000 

• ATfM •AfKAA^lNC 

n'^n-c^vaanninT 

itt.aooo 

22?, 3900 

49T.1000 

400. 1000 

1141.1990 

2441.4009 

6rvAiN«»«NT 

U.AOOO 

22.4009 

49.4000 

44. 1000 

IIT.1990 

241.1090 

nata •••TtT iMir.N ^rffoi 

»l»'N-r,nvfANNANT 

Ti.AOOO 

104.N0O0 

290.T0O0 

411. 1000 

1410.1090 

1214.1000 

C^VAt%)«f *4? 

U.AOOO 

22.3000 

44.4000 

104.1000 

214.4000 

44I.T900 

TOTAL «|CN TAAfO/Ninr §ANO 

»T2, AOOO 

T44.TOOO 

14T9.4000 

1412.0000 

1044.4090 

1T114.0000 

LOW 0 ft|N S»»C9 

04^4 i%|Ttf 

4B. 100-1 

IT. 3900 

104.4900 

144.1000 

104.1090 

4T1.0000 


NrN-‘*.OvftN«ANT 

UA.OOOO 

21 4, %-1A0 

411,4000 

T14.4000 

12T1.A900 

2014,2000 

50VAAS«» *|T 

25.7000 

11,2009 

19.400U 

4%,TOOO 

111.TOOO 

214,1000 

total LOn S*f»0/NfO|UN 5A|.«0 


1'.2.4000 

9T9.4000 

1042.4000 

1T1T.T090 

2T44.TO00 

tNTTAACTtVA TAANSNfSSION 
iNCilAT/ilSAONSe 

N0»i-'*.‘^vr9N«eNT 

m.5Poo 

114.4009 

444.4000 

120T.4000 

244T.A000 

1411.1000 

GOVt^NNfNT 

lA.iOOO 

20. T009 

99.3000 

104.4000 

224.1000 

142,2000 

NAlVATf T|Nf SHAAINC 

IT.TOOO 

IT, 1009 

3T.4000 

11.4000 

144.1900 

114.4000 

CONNfACUL T|Nf SHAAINC 

NON-'jnvfANNf NT 

A*. 30*10 

42.1000 

114.1000 

2 44.4000 

914.09OO 

1024.2000 

COv«ann«nt 

i.rooo 

T.OOOO 

19.4000 

12.1000 

42.2090 

114.4900 

total iNTftACTIVt 

I12.3000 

244.1900 

T4T.2000 

ITU. 3000 

1442.0990 

T901.10OO 

AACTPT SaITCntno 

T.AOOO 

11.4000 

34.2900 

110.1090 

1IT.2999 

1024.0000 

lHAL.9AXA-IBA8A«ilAlQfl 

I01U300O 

1111,4900 

3014.4000 

4441.4000 

11411.1000 

2441f.0000 


•fs»«ir?fo Accfss NfTwc««s 

I0-I*4|5T*%T| VI <«fSSACC T«iff 


Nrs-^^V*t*«l«CNT 

INC. unto ••ncFSsnt 

C«NvfM|«Nrf 

NnN-rnvf* s«tsT 
NT 

tr»vfcrs 

tnT^^i •»^T»ir?P9 I^rcf^s 
I •€*! 'CCfSS NfTiiO»<S 

Tf V 

%*iO TfCfC«A*< 

ijiOS >«s^ 

nt 

r«^vr**'»*NT 
T«tiL ACCESS 

inAL-tiiLiimc^iL 

IIU. £C ^ / Ag^LlCAf IPMS 
iNOMlit/te^PONSc 
0it4 rNTAV/OATA TtANS*f« 

NON- ,^V|«N«4fNf 

Cnvf AWNT 
ICI4lwEfX5/e91 
3ISCELL:i3i£0JS,IPfLiLAI10MX 

?»fCIAt A«KIA05f AAC^I«tlf 
NON-r.nvMNNf NT ^ 

r.nvfiNNf NT 
voiCf 

r)Nf^n«lNC STAVfCfS 
ICj AL.2IAULUtieQiiA 
. : X AL. ALL,AftULAlIQfa 


• T.10 00 
20.4000 
1.490« 
2.1900 

1 IT. 1090 
21,2990 
4.1099 
4, T990 

2TI.0OOO 
12. T090 
21.3000 
IT. 3000 

20,4900 
1. T900 
1.4000 
142.1090 

2 T. 4900 
4.40''9 
1.4000 
140,2990 

14.4090 
10, 10«9 
11.2900 
412.0000 

1.4990 
Or 2000 

l.AOOO 

0.2900 

2.1990 

0.1990 

1.2000 

144.1000 

2.0090 

142,2900 

1TO.TOOO 
44.4090 
422. TOGO 
10T4.TOOO 

2T.4009 

41.1909 

144.0000 

14.1990 

2.1000 

44.0O00 

M.1990 

l.iOOO 

4S.4000 

41.4000 

11.1000 

224.3000 

14.1000 

11.4000 

14.1000 

12.TOOO 

12.3000 
IT, 3000 
40.4000 

41.1000 

1241.1000 

10.0000 

1441.1000 

130.0000 

4441.0000 


41T, 4090 
101.0000 
IT, 1009 
14. 1090 

1199.0999 
141.1990 
21T. 1909 
142,9990 

2T10.1O99 
149.4900 
T2T, T900 
124,4990 

41.4000 
14.I099 

14.4000 
1022.2000 

13I.T999 

21.9990 

T4.2090 

2114.9909 

1T4.2990 

24,9909 

140.1000 

4114,7099 

2. 4090 
1. 1090 

1,4999 
1 , A999 

4.4999 

2.4999 

1014,4009 
41. JCOO 
1110.0000 
21T2.20C9 

1119, T999 
44, T009 
1211.4099 
1411,1990 

1211.1999 

100.4999 

11T1.T000 

1041.4909 

1T0.1OOO 

440,0099 

2149. 0099 

144.4009 

29.1000 

990.4000 

t 122.2099 
11.T099 
1110. TOOO 

T04. 1990 
122.2000 
1144.1090 


TT, 1000 

114.9099 

202.9909 

14.1000 

24,1909 

2T.9909 

144.2000 

1T1.0000 

•40.4900 

0. 1000 

0.9090 

2,4999 

241.4000 

920.9909 

1001. 9900 

4444.4000 

1404T.4009 

10400,4000 


n . • 

^ , 



n 

L 


gtnict Dcnwr Mtr»w<r 

SPip«ei«d 

D«tft Cat«fory - llfb Rafif# tyn 

ftvrdblta b«r tt«r) 


Nio- l•f•0/•l^l 

f>AT« ft«^%ffl 

ST 

C'^VP^S^* Vf 

• 4 Tf»< ••OcrtSTN* 

t%«f ST 

r.ovf pss* sT 

fUT4 Psf»» |•4tCN s*p*ni 
S'^«C**VP ts«f ST 
C*^vf tS«« ST 

Ni*iN A4srr 

lf>* %»»rs/sfS| >• s>ffp 

04 t ^ f • vtv 

• fwotv fs»»% 

s ^s- n''vp»s«*r ST 

*SSf sf 

?''l4i in» s*f PO/«r oii»«i syffo 
|STVt4fTIV« ?*4S5 S|\MPs 
INC. ttPT/tTs^nsSf 

SrN»**.^Vf tssf ST 
C^ypissr ST 

•■fV4Tr ?!•» SM4tfSC 
cpvsftfui fisi SMi»isr. 
•l*^S-f.oyttssrsT 

Coypts**# ST 
TPT41 tSTr*4rT|vr 
•4C*PT SvITCnISG 

tLtL:*;«u.:iix_i*£Liuiic»i 
• t4’»ic»»r »:t»4S 
»'*«i*«UT»»? ivr "rstAcr t«»*» 

sos«*;nvP»s‘*r sT 

C'^vrissf ST 

r»r«i4T T'^sii P4csi"iif 

CO«« rst^ 4T| Iir. ynifs »«9ffS50t 

COsvfsi»s:» P4CM«*lif 

S'^S-n'^Vf »S«< ST 

C*ryf »s«*sT 

«Ati»Of ^ftvTCP^ 

t''T4i •• sTPtcTpn if r rss 
Oi-ps ifcrss WfTyoiAS 

Ty» 4N*> T»i r I 
«AM 4 so Tf i f r.l4S 

fm\\ 

4|OS-r.oyrts«r ST 
onyrissf sT 
?oT4i 4:ctss 

XilAl.UUU0blL.9ill 

£LIA-gai/A»!?LiLA TlQh S 

fSO'll •T/tf 

Dili fST*Vf04T4 T«4SSP*^i 
•»o»s-f.OVf issf ST 
Cnypisxf sT 

loiiw.ini^rQs 

illLULAblOJl.ifUILiUObl 

i^p^iii PiCtiMiic 

•los-f.nyf tssf ST 
COV*iS«PST 

ffC»«P void 

•insiTOPTSr. tPtVfCr^ 
XOUL-SliLiLkttllQu: 

mAL-ALL^exuLmm 


|«Ti 

1440 

|4«4 

1 44^ 

144% 

7%op 

T , 1 f|a#> 
: ♦4.AOOO 

144.1000 

• 1 .»‘)9e 

1471. 400»T 
474, |O0« 

4114,1000 
1414, 400« 

4411.100% 
1^ 11, 1O0* 

1 TS*4P0*' 
U.opoo 

?TT.400O 

7I.4O0P 

470. 400'^ 
44.7O00 

104%, 7000 
41. 1000 

I7M.101- 

11%, 4010 

17'',,l*'o« 

741.4%?% 

T4.4400 

%T 00{T 

104.4004 

M.fOOP 

TT0.4O00 

741. 4000 
40.4OO0 
1 770.4000 

111. 1000 
I71.C0OO 
4%44.7050 

1444,1010 

741.4000 
44% 1,7000 

17%7. 1%%% 
♦41,100% 
7I|04,4%%% 

44, 440C 

4T,tOOO 

IIT.4010 

717.7000 

171. 100^ 

141, 4%o% 

144 

T4, TppO 
IIP, 40po 

714.4000 

14.7000 

I04.TOO0 

444.40^0 

44.1000 

411.1000 

400. 4000 

117.4000 
1741.4000 

|%1%,0O0O 

711,4000 

7114.0000 

74i;.iio% 
111. loop 
1141.4000 

1 •%,4^«p 

14. HOOP 
17. TO or 

•••.OOOO 
71.0000 
1 T, joo^ 

444.4000 

47.4000 

41.7000 

|4i%, 7000 
171.1000 
41,4000 

1774.4000 

740,105% 

147.400% 

404 T, %00% 

414.0000 

111.0000 

♦i.%000 
4, 7!^ 4f> 

717. 4000 
T.ioop 
1041.40^0 

47.4000 
T.OOO'T 

74T.4000 

11.4000 
1174. TOOO 

117.1000 

14.4000 

•11.4000 

U.70O0 

1177.0000 

141,0000 
14.0000 
7041, 1000 
II0.100C 
•040. 7000 

414.1010 

11.1000 

4417,4000 

111.7000 

14711,4100 

1714,1000 

111,710? 

4071,400% 

|0?4,0%o% 

14471.4000 


71, 100% 
70.4O00 
1, 4O00 
7.V>0O 

114.1000 
74.1100 
4. 7100 
4,1000 

114.1110 

44.7000 

71.111'' 

70.1000 

•70.100% 
144. lO'TO 
47.1101 
14. 4110 

117%. 10%% 
717.101'T 
11T,1%%f. 
14%, 4100 

4414,4100 

4M, 711 ^ 
447 , 4%1i 
441.4110 

70, 4000 
1. 1000 
1.4000 
147. 1010 

71.4000 

1.0000 

1.4100 

144.7100 

47,1110 

11.1010 

I4.4%10 

♦14,1000 

Ml. 1000 

70.1000 

47. 1000 
1114.7010 

|41,1%01 
74,700'T 
4%.7%10 
7741, !%%0 

714. •Ill 
74, 111? 
71 i.mr 
4004, "lOO 

1.4110 
0, 701% 

,1.7110 
0. 700% 

7.41%1 

0,111% 

1. 7000 
1.1010 

4,0110 
1 ,•%%% 

4,100% 
7, •%%% 

I.4O0O 
144. 1 100 

1.10O0 

147.7010 

♦77. 7111 

♦ 1.41%% 
414.40%0 
1147.1000 
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APPENDIX C 


MARKET DETERWINANT FACTORS 


The baseline forecast reflected predictable events and orderly growth, 
Scenarios which describe less predictable events which have a high pro- 
bability of occurrence were generated through the use of market determinant 
factors (Task 2A). 

There were a total of twenty two factors used in modifying the data 
service category baseline forecast; ten separate factors in the voice services 
category; and seven events in the video services group. 

The market determinant factors cover such areas as introduction of new 
technology, socio-economic and regulatory environment changes, competitive 
and price elasticity market changes. The events may have varying degrees of 
Impact on different services. 

The list of market events includes only those which are expected to have 
widespread market acceptance or impact. Therefore, the impact of a new 
transmission alternative would only be included when it- was in use on a wide- 
spread basis. 

Also identified are a group of events which were considered but deemed 
inappropriate for inclusion in the impact model. The reasons for their 
omission are listed in Table E. 
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MARKET DETERMINANT FACTORS 
DATA SERVICES 

t 


No, 

Events 

Year 

Probability 

D-1 

Fiber optics instaUed for 

1985 

30 


local interconnection (20 

1987 

25 


or more metropolitan cities) 

1990 

20 

D-2 

Fiber optics installed for 

1988 

20 


Intercity Transmission be- 

1990 

10 


tween 10 SMSA's 

1995 

20 

D-3 

Dedicated Earth Stations 

1984 

30 


(widespread and low cost) 

1986 

30. 


Ku Band or higher frequency 

1990 

30 

D-4 

High Speed (9.6 + Kbps) 

1984 

30 


Packet Switched Electronic 

1986 

30 


Message Systems (20 SMSA's) 

1988 

30 

D-5 

High Power and Capacity 

1988 

25 


Satellites (Incl. 

1990 

25 


Platforms) 

1995 

25 



2000 

25 

D-6 

Digital Satellite Improve- 

1982 

20 


ments (TDMA, BURST 

1983 

25 


MODEMS) 

1985 

25 



1987 

30 


Table A 




MARKET DETERMINANT FACTORS 
DATA SERVICES (CONTD) 


No. 

Events 

Year 

Probability 

D-7 

Facsimile Improvements 

1980 

30 


(VF) Advance Compression 

1982 

25 


Techniques - High 

1984 

20 


Resolution 

1985 

25 


D-8 

Trend toward Office 

1985 

15 


Work at Home 

1987 

10 


Electronic Inter- 

1989 

10 


connection with the 
office 

1995 

20 


D-9 

FK Subcarrier Broad- 
cast Message in Use 

1981 

1985 

25 

20 

D-10 

Public Acceptance of 

1990 

15 


Electronic Mail to 

1995 

20 


Home (incl. cost) 
Carrier provided by 
CATV lines 

2000 

20 


D-11 

Connection of Domestic 
Satellite systems to 
international via inter- 
satellite links 

1990 

1995 

2000 

25 

35 

30 

D-I 2 

Transoceanic cable use 

1988 

20 


optical fiber providing 

1990 

*20 


lower costs and greater 

1994 

30 


capacity 

2000 

ilO 


Table A 


MARKET DETERMINANT FACTORS 
DATA SERVICES (CONTD) 


No. 

Events 

Year 

Probability 

D-13 

Secure Voice 

1984 

20 


Standardized at 32 

1986 

20 


Kbps (instead of 
56 Kbps) 

1990 

20 


D-14 

AT&T ACS Acceptance 

1980 

20 


by Users 100 Markets 

1982 

40 


1985 

40 


D>15 

SBS Acceptance 

1983 

15 


(100 Low Cost Earth 

1985 

30 


Stations) 

1987 

30 



1989 

25 


D-16 

AT&T Transaction 

1979 

5 


Network Service provided 

1981 

20 


interstate 

1983 

25 



1965 

0 


D-17 

Management Acceptance 

1981 


30 


of Office Automation 

1983 

4 

25 


Practices (Equipment 

1985 

4 

20 

J. 

used by Managers and 

1987 


15 

i 

Clerical) 

1990 


^0 




D-18 

Centralized Database 

1982 

^20 


Access 

1984 

30 



1986 

20 



1988 

30 


Table A 


MARKET DETERMINANT FACTORS 
DATA SERVICES (CONTD) 


No. 

Events 

Year 

Probability 

D-19 

Use of EFT Services 

1981 

10 


by the Public 

1983 

20 


1983 

30 



1987 

20 



1990 

20 

D-20 

Rapid Rise in Energy 

1982 

20 


Cost (Transportation) 

1984 

25 


Promote use of 

1987 

30 


Electronic Info. 
Services (Telecon- 
ferencing, video, 
audio, computer 

1990 

25 


D-21 

Terminal Compatibility 

1985 

20 


Standards adopted by 

1988 

20 


various terminal types 

1990 

10 


1995 



D-22 

Widespread implementation 

1982 

20 


of Digital Radio Net- 

1984 

20 


work (e.g. DDS) 

1986 

30 


1988 

20 

‘ 


1990 

10 


Table A 
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MARKET DETERMINANT FACTORS 
VOICE SERVICES 


No. 

Events 

Year 

Probability 

VO-l 

Digital Telephone Keysets 

1985 

30 


- (Microcomputer based) 

1987 

25 


- additional data services 

1990 

30 


- home services 

1995 

15 


. call transfer /forwarding 




, recording 



VO-2 

Viewdata/Prestel direct to 

1963 

20 


home telephones 

1985 

20 



1987 

20 



1990 

10 

VO-3 

Intelligent digital PBX's 

1960 

10 


with additional functions 

1982 

20 



1985 

30 



1988 

30 



1990 

10 

VO-4 

Fiber Optic cable use for 

1985 

30 


local telephone service 

1987 

25 


distribution 

1990 

20 



2000 

25 

ft • 


I 


Table B 


MARKET DETERMINANT FACTORS 


MOBILE RADIO SERVICES 


No. 

Events 

Year 

Probability 

M-1 

Cellular radio telephone 

1981 

2S 


systems widespread 

1983 

25 



1985 

25 



1987 

25 


M-2 

Packet Radio systems using 
short bursts/channel sharing 

1982 

1985 

1988 

30 

30 

30 

M>3 

Nationwide paging services 

1982 

20 


available 

1984 

20 



1986 

30 



1988 

30 


M-4 

Mobile radio telephone via 

1982 

10 


satellite 

1984 

30 



1986 

20 



1988 

30 


\ 

9 


Table B 
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I 



MARKET DETERMINAKT FACTORS 
RADIO PROGRAM TRANSMISSION 


No. 

Events 

Year 

Probability 

R-1 

•PCC disapproves use of 3 

1980 

15 


meter antennas for radio 




program receiving 




Table B 



MARKET DETERMINANT FACTORS 
VIDEO SERVICES 


Nd. 

Events 

Year 

Probability 

V-1 

Significant Tech, improve- 

1985 

SO 


ments permit digital band- 

1988 

30 


width reduction ill MH? or 
lass) for network quality 

1990 

20 

V-4 

Change in communications act 

1982 

20 


permits networks to acquire 

1984 

30 


and offer CATV services 

1986 

40 

V-3 

Emergence of many new in- 

1985 

SO 


dependent networks offering 

1987 

25 


new programming because of 
profitability cf new 
alternatives 

1990 

25 

V-4 

Dramatic change in fuel 

1988 

10 


priee.s results in increased 

1995 

30 


use of video transmission 
for business conferences 

2000 

10 

V-5 

CATV orgs. deliver new 

1985 

20 


programming via optical 

1990 

25 


fiber T.V. systems (25% 
homes) 

1995 

45 

A 

V-6 

In-home video equipment 

1984 

25 


reduces network/CATV 

1988 

45 


programming demand ($400 
recorder $5 disc/tape) 

1990 

30 

V-tS 

Slow scan video on digital 

1984 

15 


voice grade lines becomes 

1986 

<20 


widely used 

1990 

35 

- 1! 


Table C 



MARKET DETERMINANT FACTORS 


EXCLUDED EVENTS 


Reason Code 


A 

6 

£ 

6 

E 

£ 

C 

E 

B 

F 

£ 

F 

F 

tie 


1 . 

2 . 

3. 

4 . 

5. 

6 . 

7. 

8 . 
9 . 

10 . 

11 . 

12 . 

13. 

14. 

15. 


Changes in level of government spending; availability 
of investment capital 

Increased use of hand-held portable telephones. 

Video compression to less than 56 Kbps. 

Voice activated switching and DSI (Digital Speech 
Interpolation) employed. 

Demand assignment for video conferencing. 

Multiple spot beam antennas and increased frequency 
reuse. 

Regional banks permitted nationwide operations. 

15 KHz stereo a.m. channels permitted by the FCC. 

Lew cost receive-only stereo E.S. in widespread use 
for audio program channels 

Conversion of telephone key sets to direct digititation. 

Execunet type services become widely available. 

Use of high powered, multiple beam satellites for narrow- 
band mobile telephone. 

Integration of computers and communications in the 1980's 
create new serviees/markets. 

Use of video disks for digital data storage. 

Development of simple home terminal for pay TV, alarm 
services, ordering of advertised merchandise, and interactive 
games. 

If 


Table D 


MARKET DETERMINANT FACTORS 


EXCLUDED EVENTS (CQNT^D) 


Reason Code 

D 16. Inexpensive video screens that respond to the touch of 
a finger, a pointer or light pen. 

D 17. Voice recognition devices become inexpensive and reliable. 

D 18. Development of voice identification equipment, (e.g., for 
authorizing financial transactions, etc.). 


\ 


B 19. Development of a "voicewriter” that can prepare draft copy 
from dictatiion. 


D 20. Voice response systems become widespread and more reliable > 
new uses created by mass storage systems. 

B 21, CRPs succeeded by flat, solid-state panels for both alpha- 
numeric and image displays. Used in large screen TV and 
portable computer terminals. Types: plasma, LED, LCD, 
ferroelectric ceramics, electroluminescent materials, magneto 
optic films. 

C/G 22. TV receivers with microprocessors allow other uses as infor- 
mation displaying devices. 


B 23. Microprocessors incorporated into all office typewriters, 
copying machines, facsimile devices, data terminals, and 
PABX's during 1980's. (Automated office) 

C/B 24. Remote use of intelligent copiers from digital data, using 
internal character generator and a laser imaging system, 


F 25. Facsimile transmission will be limited largely to documents 
containing handwriting, graphics or other non-standard 
characters. 

F 26. Widespread use of computer based PABX. 

^ I 

F 27. Interconnection of terminals from different organizations (via 

telephone lines) for computer based teleconferencing, electronic 
mailbox and electronic text processing (Domestic and ihternational). 


Table D 


MARKET DETERMINANT FACTORS 


EXCLUDED EVENTS (CONT'D) 


Reason Code 

E/F 28. Switched video becomes available in 1990. Video telephones 
will not be commercially viable until after 1980's. 

/R\ 

F 29, Picturephone Meeting Service ' 'becomes a widely used 
alternative for face-to-face meetings. 

C 30. Audioconferencing becomes widely used. 

D/G 31. Pevelopment/evolution of the combined home terminal from: 

1) the telephone, 2) television, 3) typewriter, 

4) pay TV terminal, 5) video recorder /player, 6) the 
hand calculator, TV game and home computer. 

B 32. Development and use of the intelligent telephone containing 

microprocessor, memory, mag card (or other data entry device) 
and LCD or LED readout. 

E 33. Development of home Telex/TWX terminal for system access 
on public lines, (e.g. mailbox services) 

F 34. Home facsimile terminals in widespread use prior to 1990. 


Table D 


REASON EVEN^T NOT INCLUDED AS DETERMINANT FACTOR 


A. Event doesn't affect the domestic communications market 

demand 

B. Event is equipment oriented and doesn't directly impact transmission 

C. The market demand impact of event is trivial 

D. Significant impact of event won’t occur until after year 2000 

E. Event is implementation oriented and doesn't significantly affect 

market demand 

F. Effects of event included elsewhere or combined with larger /more 

general event 

G. Effects of event are essentially local or short haul in nature 


i 


I 


Table E 


APPENDIX D 


USER SURVEY DATA 


All of the Intermediate steps and final results of the user traffic 
study (Task 3) have been presented in Volume 11, Section 3. 

For market research purpose, a sample of the survey questionnaire 
given to median users from the top three quintiles of each user group 
is presented. The questionnaire was designed to determine both the 
user's present and projected e^^penditures and growth rates for transmission 
services. The questionnaire was sent to communication managers of 
representative user organizations. 

The data on their present as well as future telecommunications re- 
quirements for voice, data and video communications were received and 
analyzed to support the evaluation of the typical communications user 
profile. 
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APPENDIX E 


METROPOLITAN AREA SURVEY DATA 

i 


The primary market research data on the Phoenix SMSA traffic profile 
was collected through the use of a personal interview survey. The question- 
naire supporting the personal survey was prepared to collect data on a 
variety of subject areas: 

• Flow of traffic between Phoenix and other cities 

• Local traffic patterns within the Phoenix metropolitan area 

• Estimates of telecommunication expenditures and its distribution 
by service 

• Present and planned use of earth stations, fiber optics, high speed 
data electronic mail and videoconferencing by users in Phoenix 

• Total numbers of communications equipment in use 


The length of the questionnaire was also designed to allow the interviewer 
to complete the interview in one visit with the user. Each question was 
carefully pretested to eliminate leading, ambiguous or intimidating questions. 


PHOEMIX METROPOLITAN AREA STUDY 
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VIDEOCONFERENCING 



What percentage of those applications suitable to videoconferencing could be" satisfied 
by a combination of audioconferencing and high speed facsimile? 


HIGH SPEED DATA 
(GREATER THAN 9600 BAUD) 



LOCAL PHOENIX TRAFFIC 



Service: voice, data, video 

Origin/Destinatiori : street address and zi.p coi 
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APPENDIX F 


PARAMETRIC SATELLITE COST MODEL 


Task 5A involved the projection of C and Ku-band satellite service costs. 
The methodology for the construction of the Parametric Satellite Cost Model is 
discussed in Section 5, part 3. The computer model results are displayed in 
Appendix E. 

The results display three sets of satellite cost data and crossover 
distances in comparison to terrestrial service alternatives. 

The first set of cost model results show the base case costs for three 
time periods - 1980, 1990 and 2000 and for the C and Ku-band transmission 
service alternatives. 

The second set of results are for the same three years and transmission 
service alternatives, but crossover distances are where satellite costs are 
20?; higher than terrestrial costs. This alternative was developed to reflect 
market considerations which require satellite rates to be 20?; below terrestrial 
service to influence a significant traffic movement to satellite. 

The third set of satellite cost model results were in support of the 
18/30 GHz traffic separation. ’ Scenario 3 in which .18/30 GHz system service 
costs were assumed to be 30?; below Ku-band service are reflected in the cost 
crossover distances. 

All three sets of cost modelling take into account a steadily declining 
trend of terrestrial service costs. A reduction in the satellite service 
crossover distances is due to satellite costs projected to decline at a faster 
overall rate. 

In addition, a schedule also found in Appendix F reflects the current 
terrestrial service rates for voice, low, medium and high speed data channel 
services on a private line basis. This schedule shows both the monthly fixed 
and mileage charges incorporated in the parametric model as the base year 
costs. Adjustments were made to these costs to reflect-*the anticipated 
decline of terrestrial rates based on historical trend analysis. 


Parmtric r«cllltf Cost 
lS/30 mz Scenario 3 (30X loifer Cost) 
Crossover Distances Khere 
Terrestrial Costs are Cqual 
To 70T of fCu-Baod Satellite Costs 
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t 1 

i 

TERRESTRIAL SERVICE CHANNEL RATES I 

^ - - : - , 

'i 

I VOICE CHANNEL (4 KHz) ] 

Source: Type 2001 AT&T/WU Private Line Tariffs t i 

: .1 
: I 

STATION TERMINAL CHARGE TOTAL CIRCUIT CHARGE 

$ 25.00/Tenninal $ 148.20 


FIXED CHARGE 
$ 49.20/End 


INTEREXCHANGE MILEAGE (SCHEDULE 1) 


1 - 

15 miles 

$ 1.80^ 

16 - 

25 

1.50 

26 - 

40 

1.12 

41 - 

60 

1.12 

61 - 

80 

1.12 

81 - 

100 

1.12 

101 - 

1000 

.66 

1000 and over 

.40 


LOW SPEED DATA (150 BAUD) 

Source: Type 1006 AT&T/WU Private Line Tariffs 


CHANNEL TERMINAL STATION TERMINAL 

$ 30/Terminal $ 60/Terminal 

I 

I 

IXC MILEAGE (MONTHLY) 


1- |00 MILES 101 >250 250-500 

$ 1.55 $ 1.25 $ .80 


TOTAL CIRCUIT CHARGE 
$180.00 


501-1000 


$ .50 


1000 
$ .30 


I 


APPENDIX G 


SATELLITE ADDRESSABLE MARKET DEMAND 


The computer printouts of the detailed satellite addressable market 
forecasts for voice and data service applications are found in Appendix F. 
The intermediate step forecasts which segregate traffic meeting user and 
technical constraints are also shown. These forecasts of traffic relate 
to efforts found in Tasks 5C and 6C in Sections 5 and 6 of Volume II. 

For both the voice and data service forecasts, the following similar 
traffic reports are shown: 

• C-band service demand after removal of unacceptable user and 
technical considerations 

• Ku-band service demand after removal of the same two factors 

• 18/30 GHz Scenarios 2 and 3 (similar service quality) after 
removal of the same two factors 

• C-band addressable market after removal of traffic below cost 
crossover distance 

f Ku-band net addressable market after removal of traffic below 
cost crossover distance 

• Scenarios 2 and 3 net addressable markets after removal of 
traffic below cost crossover distance 

• Scenario 3 forecasts reflecting the effect of the 30fj price 
reduction 


The voice services market forecast is shown in thousands of half circuits. 
Data services traffic demand for the C and Ku-band and 18/30 GHz scenarios is 
displayed in both terabits per year and megabits per second. 

Video service forecasts were calculated without use of the computer model 
and-did not generate forecasts in a greater detail than those already found 
in ij^art 6.0 of Section 2. 
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Net Mdrcssable Satellite flarkct 
(flalaiice After ncttoval of Traffic Below 
"Per res txia 1/Sa tell! te Cost Sepa ra tionsi 


fEKVICt DCrtXKD j^SSCSSHCK* 


iAianc* Aftar Miftoval of UnaeetptabXa 
Uaar and Application Charartariatica 

11/10 WU - seanarioa 3 and 3 

Data Caufory • ia^etad caaa iwMry 

(tarabita par Vaar) 



1471 

1980 

1985 

1990 

1991 













HIGH Sa^iifD/wlOC 44N0 






0474 TiANSrea 




t 


HnH*G0VMH4tNT 

74*4000 

104.4000 

340.0000 

RI1.300D 

3944.1000 

CoyMNarnt 
a47CH 88DCI5SHC 

48*3000 

•8.3000 

146.0000 

419.1000 

431*1000 

NON-COVlaNMfNT 

83*7000 

104.1000 

3?9.4onn 

R4I.M90n 

844,1000 

C^yiaaarNT 

0474 PHIty IMIGH laftOl 

7.4000 

10.3000 

3|.*>0i)D 

in.'iono 

83,6000 

woH-Go^raHaiNT 

13. 3000 

43.1000 

116.4000 

117*4000 

7M.4000 

cnvaaN^fsT 

7.0000 

4.1000 

30*4000 

11*1000 

U3.3000 

T0T41 HIGH S8EE0/tffDE 84N0 
LOH SaCFO/HEDlOa 58630 

IT4.8000 

144.7000 

874.4000 

3181.1000 

463. .6000 

047* 84V8Y 
at*'iTr jnH fNiay 

IS. 6000 

30*1000 

34.5000 

74.1000 

136*1000 

wnN-OfJvraNaES'T 

63.1000 

•uoooo 

165.5000 

134.4000 

176*1000 

cnvrRvafNT 

4.400C 

13.0000 

31.3000 

44*40n0 

74*3000 

TOTAL LOW SneFO/mniU« 48EfD 

87.4000 

113*1000 

77A.1000 

444.0000 

776*4000 

fWTraaCTlVF T84Niai5SION 




0 


IHOUiav/a^snoNSf 






HnH-COVFtNaCNT 

14.0000 

31*1000 

64.1000 

146.7000 

107*0000 

cnvraNarsT 

1.9000 

3.3000 

7. 7000 

17.1000 

44.0000 

88JV4TF HHE $M48 fHC 
COMHFaCUl TIME SNARING 

4.100C 

1.7900 

11*0000 

34. 1000 

14.7000 

NON*cnv8aNarNT 

4.0000 

8*3000 

14*8000 

43.4000 

86.8000 

ffliVE8N4rNT 

n.Toon 

0.4000 

2*3000 

4.4000 

4.6000 

TOTAL INTERACTIVE 

34.3000 

38.3000 

113.0000 

341.4000 

707.1000 

PACRTT SHITCHINC 

3. 7000 

4.3000 

13.6000 

43.4000 

131.3000 

IiIiUD4lA>I&4t^iaXSA,iCa 

(ilGIiiaiL.dilL.4££UCiIX0a3 

341.3000 

133.3000 

1338.1000 

3444.6000 

4413.1000 

iESTRICTFO ACCESS NCTHORKS 






A04INI5TRATIVE HF554CE T8AFF 






HDN-GOVFRN8ENT 

30*4000 

41*7000 

110.3000 

377.4000 

424.8000 

CnvriNSPNT 

7*iono 

4*4000 

21.3000 

46*3000 

89.6000 

naraATiONAL tacsmile 

3.700C 

4. 1000 

15.3000 

43.3000 

144.3000 

CONNf^NICATINC 4080 880CESS0R 
CONVEMFNCE FAC5INILE 

1*3000 

3*3000 

in . 0000 

16.8000 

41.8000 

NON-GOVERNMENT 

1.7000 

1*6000 

7.4000 

14.4000 

38.3000 

anVEANMENT 

0.1000 

0.1090 

1.1000 

3.4000 

1.0000 

H4tL807 SERVICES 

3.1000 

1*3000 

4.4000 

33.7OP0 

53.4000 

TOTAL RESTRICTED ACCESS 
08FN ACCESS NET40RKS 

41.4000 

43*8000 

171.4000 

443.4000 

1041.3000 

Tar AND TELE* 

1.1000 

1.3G00 

1.1000 

1.8000 

3.4000 

MAILCRAH AND TELEGRAM 
US^S 8MSS 

0.3000 

0.3000 

0.1000 

6*8000 

1.3000 

non-government 



447.0000 

844.4000 

« 484.0000 

GOVERNMENT 



40.4000 

77.8000 

•6.1000 

total 08FN AuCESS 

1.3000 

1*4000 

104*4000 

474.8000 

I07B.7000 

IXUUALgCI&Olill-ttUL 
eu£. jii /iSEuaiiam 

44.4000 

41.3000 

481*0000 

1440.4000 

3164.4000 

INM|«T/KES»ONSE 

OtlTA CNT»T/0*T* TRANSFft 

1.3000 

1.1000 

8.7000 

31.4000 

74*4000 

N0N“6OVtRN«fNT 

4*4000 

7.6000 

31.1000 

40.2000 

137.0000 

CDVFRNHENt 

6.400C 

1.1000 

4.1000 

10.4000 

21.6000 

lilAUl£lS/£QS 

■HniLA><£flU£.4fPUCITi0ii3 

t.oooo 

11.0000 

18.1000 

94.3000 

311.30 00 

S8ECEAL 8UR80SF FACSIMILE 





C.iOOO^ 

NON-GOVERNMENT 

30*4000 

33.8000 

13.1000 

'13.3000 

GOVERNMENT 

4.8000 

7.4000 

10.4000 

tl.lOOO 

fo.tooo 

SECURE VOICE 
MONITORING SERVICES 



11.9000 

90.4000 

fM.IOOD 

m.«No 

ICAUBaUlLiNIfllii 

37.3000 

10.4000 

77.1000 

111.7000 


4T4.SOOO 

438.9000 

3038.9000 

4414.9000 

*i«i.*eoQ 


3000 


503^.^000 

1144,7000 

laai.nnnn 

140,^000 

114 7.4000 

347.0000 

301.1000 

OM.3000 

117.3000 

I370.3000 


1341.1000 

14.1000 
Hi. aeon 

144.0000 

ta.iooo 

tara.iooD 

431.4000 

to^e 


im .3000 

144.1000 
046.7000 

337.1000 

44.1000 

4.00DO 

ii 4 .eooo 

3441.1000 

1.0900 

3.0000 

1081.1000 

44.1000 

1184.0000 

1674.1000 

311.0000 

109.0000 

11.1000 

IH.IOOO 


140.4000 
14.3000 

144.0000 

e.aooo 

444.4000 


■EHVICC DgHJUID AtStSSrgNT 


ialaiicM Aftar Addition of Prioo/DOMiid 
Eloiticity AdvanUyo 

it/30 6Nt • teontrio 3 

DtU Cttofory • BopocUd com liMMry ) 

f (Ipribiti ptr Yttr) 



Ifti 

Ifto 

1015 

1**0 

1**5 

7000 

aili 







MICH S«»ffn/W|Or MHO 







DATA TMHSrCA 







NON-r.nVftNMCNT 

I2.A000 

il7.T0n0 

311.7000 

§74.3000 

71*7.4*00 

5417.0000 

COVrtHHrST 
AATCM AIIOCCSSINC 

T1.AOOO 

tA.iOOO 

210.T000 

4*4.0000 

**7.3000 

1§T5.5000 

MOM-COVftNMMT 

fO.OOOD 

tlT.7000 

747.7000 

57§.§000 

*4$.400n 

1454.5000 

COVFUNMfHT 

DATA eNTty (HtCN StflO) 

§•5000 

11.1000 

21.2000 

4*.0000 

§§.6000 

151.4000 

MOH-cnvFtMHfNt 

15* Toon 

At.5000 

175.1000 

34I.T00C 

§31.4000 

1*85.9000 

COVMNHFNT 

T* 5000 

t.ioon 

27. tOOO 

54.400D 

171.8000 

745.5000 

TOTAL HrnH $»EED/WIDC BAND 
lr% SAECO/HFOtUM SPttO 

If ?. SO/IO 

3*4.1000 

*40.0000 

7144. 7000 

31*7.1000 

11 344. §000 

data entby 
• fHOTF JO(J CNTBY 

lA.TQOQ 

7UAOOO 

42.5000 

§0.3000 

115.4000 

714.4000 

NnM-COYFBNHFNT 

AT. 1000 

tr.tooo 

177.0000 

354.6000 

419.3Q00 

1023.7000 

CDVEBWMFN! 

lO.iOOO 

17. *000 

75. 1000 

47.8000 

79.8000 

174.0000 

TOTAL LOL SPECO/MEOrUH StffFO 

iNTrBAcnvF tbansmissicn 

fl.OOOO 

171.4000 

745.5000 

412. TOOO 

§14.7000 

I345.4000 

fMOUIBY/BFSfOHSf 







NOM-CnVMNNENT 

15.0000 

77.7000 

74.5000 

711.5000 

545.0000 

1315.0000 

ftOVEBNHFNT 

I.TOOO 

7.5000 

t.3000 

11.4000 

47.3000 

*7. 7000 

PArVATF TIME 5NAMNC 
rOMHEBMAL THE SHAB INC 

A.50C0 

4.1000 

I4.0000 

11.5000 

44.7000 

175.4000 

MON-COVFBNNENT 

A. 5000 

i.tooo 

71.7000 

44.*000 

*3. 3000 

177.7000 

COyFBS“fHT 

n. 7000 

1.0000 

2.4000 

5 f 7000 

10.4000 

19.7000 

TOTAL IHTCBACnvt 

7a.40C0 

41.1000 

120.4Q00 

113.5000 

740*7000 

1750.7000 

BACKFT SWITCHING 

7. AOOO 

4.7000 

I4.4Q00 

44. 1000 

145.3000 

457.3000 

IiXAX^AXi.IUNi*iUllPft( 

LX:CUi!)til,SI3XL^iP.£LIUyjaaS 

BfSTHICTro A^CltSS NFTMONiBS 

477.TOOO 

541.5000 

1320.5000 

lltT.QOOO 

4937.3000 

14*19.9000 

AOMiNfSTBA? IVC MrSSACF TBABF 







non-gov^^nhpht 

37. TOGO 

44.t000 

lU.AOOO 

7*4.7000 

471.4000 

1433.30*0 

C'’>VFR*HrNT 

TiAOOO 

10.1000 

2?.«^000 

49.7000 

*4.3000 

174.4000 

nBFBATIDNAL FACSHKE 

S.tooo 

4.4000 

14.5000 

44.9000 

704.9000 

441.5000 

cnM»^uN!CAnNC Nor? bbocessob 

COMVFNtFNCr MCSlHlLr 

l.AOOO 

7.4000 

IC.BOOO 

39.4000 

103.0000 

744.7000 

NOH-CnV«BNHENT 

i.tooo 

7.4000 

t.iooo 

17.7000 

30.4000 

47.4000 

COVFBNHFNT 

0.3000 

0.5000 

1.4000 

3.1000 

5.3000 

4.4000 

MtLBOT SFBVfCFS 

7.3000 

3.5000 

10.7000 

25.5000 

57.4000 

17§.8000 

TOTAL BFSTBICTEO ACCESS 
obfk access NETWOBBS 

At.fOOO 

44.5000 

ItA.tOOO 

500. 7000 

1177. *000 

2471.7000 

TNW AND TELEX 

1.7000 

1.3000 

1.4000 

1.9000 

7.4000 

3.7000 

nailcbam and telegban 
l/S*5 E**SS 

0.7000 

0.7000 ^ 

0.4000 

O.BOOO 

1.3000 

7.1000 

NON-COVEBNHENT 



502*0000 

*41.5000 

1043.10*0 

1144.7000 

CnVEBNMEHT 



41.T00H 

§3.4000 

*7.5000 

101.4000 

TOTAL OBEN access 

l.AOOO 

1.5000 

547.7000 

104 7.8000 

1159.5000 

1771.4000 

lIIAU£LiaBQUC„Mti 
1 m. JLU/ laULAUim 

50.3000 

70.0000 

714.5000 

1544.5000 

7312.4000 

3951.4000 

INOUIBY/VSBONSE 

DATA ENTIW/OITA TBANSBEB 

I.tooo 

7.3000 

*.4000 

77.5000 

§0.1000 

77§.*000 

NON-CO ^/fBNNENT 

5.7Q00 

t.tooo 

27.2000 

44.5000 

147.1000* 

313.0000 

Cn^EBNHENT 

1.0000 

1.4000 

4.7000 

11.1000 

75.404o 

57.3000 


T.5000 

il.tooo 

41.3000 

103.4000 

257. *000 

419.7000 

SBECIAL BUBBOSE FACSfMIlC 







NON-COVFBNNFNT 

17.0000 

74.5000 

J5.0000 

54.1000 

§§•4000 

150.9000 

COYEBNNENT 

T. AOOO 

0.7000 

11.7000 

14.1000 

72.1000 

70.4000 

SfCUBE VOICE 



14.S000 

*7.7000 

247.4000 

574.0000 

NONITOBINC SFBVrCPS 





0.1000 

0.9000 

ifiiiUiUAcmAdfau3 

It.AOOO 

17.7000 

§3.7000 

147.4000 

35§.2000 

T44.4000 

lUAl,.lli.,Atfi,JfcAnDIIS 

SOt.fOOO 

474.0000 

iita.tooo 

>5004.3000 

*440 *§000 

7073 T.IOOO 


itHVICt PCfUKD ASitMMTKT ORIGINAL PAGE IS 

Mat AdartMtbXt Satallita Markat OF. POOR QUALITY 

CMaianea Mtar Matnoval of Traffic Miov 
farraatrial/tatalllta Coat taparationa) 


Data Cataaory • tapaatad Caaa f«Mry 
(Tarabita par taar) 




noio 

* 104S 

1000 

IMPS 

"^000 





mmmm 

* — 

.... 

DAfA,ntMSaiSSXDti,AfgU&4I10bi 







MIOM SrPFD/XtOf AANf) 







OATi TiANSrgR 




» 



WON-CnVPtNKFNT 

16*1000 

44.4000 

14T.OOOO 

444.0000 

1075. 90no 

2510.0000 

cnvrtNMpsT 

92.E000 

41.6000 

00.0000 

2S0.7000 

405.0000 

070.1000 

PATCH aanCESSING 







MON-rtOVFRHMfNT 

60.E000 

’ SI. soon 

1I4.S000 

151*5000 

S97.4000 

919.6000 

covraHHfHT 

S.IOOO 

4.0000 

12.0000 

S2.I00O 

54.9000 

05.9000 

DATA ENTRY IHtOH S^EED) 







MUN-r.OVFiNHFNT 

fS.6000 

S4.SOOO 

OS. 1000 

277.0000 

495.4000 

I69l.000f> 

wvfan-ent 

S.40C0 

4.0000 

14.0000 

44.4000 

101.6000 

226.1000 

total, high sreed/wide pand 

149. FOOD 

taa.oooo 

000.0000 

1401.0000 

S009.2000 

4925.5000 

KfW $REEP/NFn|i>R SPEED 







DATA rWTPV 

iR.iono 

2S.S000 

44.7000 

00.0000 

152.5000 

245.7000 

PMOTE jrif\ FNTPY 







NON-GOVFRNHCNl 

SC. ROOD 

60.1000 

ISJ. 700D 

SS4. pono 

411.0000 

1054.7000 

oovepnmfnt 

T.pnnn 

10.1000 

21.7000 

45*1000 

70.0O'>O 

129.9000 

total IDW SRFED/PFDIUH SPEED 

T6.4000 

lousooo 

222.1000 

460.0000 

042.9000 

142T.0OOO 

intfractivp transmission 







INWTRT/RESPnNSE 

* 






NON-DnvPRNNFNt 

E?»600n 

SAtiOon 

151.7000 

OSS. 0000 

1051.7000 

2467.1000 

CnVERNPrST 

i.SOOO 

4.1000 

IS. 5000 

S 7.0000 

91.1000 

171.4000 

PRIVATE TIME SHAPfNC 

4.1000 

7.0000 

U.2900 

S6.7000 

75.0000 

145.2000 

COMMERCIAL TIME SHARING 







NON-cnVERNMENT 

a. PDoo 

12.1000 

20.6000 

46.4000 

191*7000 

250.9000 

CnVERNMPNT 

t.oooo 

i.lOOD 

5.SOOO 

7.4000 

14.6000 

2?. 9000 

TOTAL INTERACTIVE 

40.0000 

ai.sooo 

102.1000 

P0S.SOOO 

1949.1000 

9040.5000 

PACSET SNITCHING 

S.EOOO 

S.IOOO 

ll.ROOO 

22.2000 

104.3000 

464*6000 

tjg Ai.-OAi ati 

164.0000 

3S6.SOOO 

04S.OOOO 

2471.4000 

5921.5000 

11270.4000 

tU£I£XiiiL^aiIk, ASEUUliPS^ 







RESTRICTED ACCESS NETWORKS 




♦ 



ADMINISTRATIVE MESSAGE TRAFF 







NON-r,nVFRNHENT 

E4.000D 

S0.4000 

104.5000 

260. 1000 

410.3000 

1904.8000 

CnVERNHENT 

6.T000 

1.0000 

20.2000 

44.0000 

. 07.5000 

160.6000 

operational facsimile 

2.0000 

S.IOOO 

11.0000 

41.9000 

122.6000 

350.7000 

COMMUNICATING WORD PROCESSOR 

1.4000 

2.S000 

10.5000 

S7. ipno 

94.5000 

252.9000 

CONVENIPNCF FACSIMILE 







NON-rfHVFRNMENT 

to. 6000 

14.0000 

S2.R000 

41.1000 

95.3000 

152*4000 

GOVERNMENT 

l.fOCD 

2.SOOO 

S.TOOO 

10.7000 

16.4000 

IT.9onn 

MAUROX SERVICES 

2.SOOO 

I.SOOO 

10.6000 

25.7000 

54.6000 

126.2000 

TOTAL RESTRICTED ACCESS 

SS.MOOO 

IS. TOOO 

105.1000 

449* 0000 

1005.2000 

2925.7000 

OPEN ACCESS NETWORKS 







TWX AND TELEX 

O.POOO 

0.0000 

1.2000 

1.6000 

2.4000 

5.2000 

MAJLGRAM AND TELEGRAM 

0.1000 

0.1000 

0.5000 

0.7000 

1.2000 

2.1000 

II5P5 FMSS 







NON-GOVERNMENT 



24.0000 

40.4000 

•9.5000 

112.5000 

GOVERNMENT 



2.2000 

4.0000 

7,POon 

9.0000 

TOTAL OPEN ACCESS 

O.MOOO 

1.0000 

2S.600C 

74.7000 

100.7090 

127.6000 

liixi.£L£Citatac^ii 

S6.aooo 

T4.T000 

225.7000 

966.5000 

1145.9000 

f-iSS-IDOO 

ieiX.iiS / AEELXULUm 







INOUIRT^^RESPDNSF 

2.1000 

4. 1000 

19.1000 

41.1000 

142.1000 

451.9000 

DATA entry/data TPANSFER 







NON-GOVERNMENT 

4.6000 

T.2000 

2:^.6ooo 

55*9000 

100.5000 

197.2000 

POVfRNMENT 

0.1000 

l.sono 

4.1000 

9^6000 

10.7000 

55.9000 

lCiL^£IA/£QS 

T.4000 

12.4000 

46.0000 

124.4000 

tas.sooo 

469.0000 

ixiCLLL AM£OuA,irej,i£u inui 

IPECUL PURPOSE EACSIHILE 







NON-GOVERNMENT 

14.0000 

IS.4000 

20.5000 

29.S000 

42.2000 

65.5000 

GOVERNMENT 

4. TOGO 

S.2C00 

6.0000 

T.SOOO 

10.5000 

P.6O00 

SECURE VOICE 



2.1000 

4.0000 

94.9000 

65.0000 

MONITORING SERVICES 





V 0.1000 

0.9000 

xauLJusauAiiflux 

to. TOOO 

10.0000 

10 .5000 

44.4000 

jft.iooo 

190.6000 


T4S.M000 

444.4000 

124S.0000 

ms . 1000 

4971.4000 

14599.9000 


■tKVICT WMMID AfICMKBr; 

Mat MdraaMbla MtalUtt Narkat 


C'laiid 

Oata Catafory - Bayaetad caaa finMry 
(■ayabiu yar aaeond) 


• 

I«TA 

1990 

1999 

1990 

1999 

woe 


mmmm 





mmimm 

dPfLJtmMM 







HIGH SPMO/i^tDE SAND 







OATA fRANSFIA 







NON-r.nvfANmNT 

T.AOOO 

10.1000 

90.2000 

90.ROO0 

119*9000 

912.1900 

COVfANNFMT 

iaiOOO 

9.9000 

20.4000 

51.2000 

99.1000 

177.9000 

HATCH HAOCCSilNG 







HON-r,OVfANHlWT 

R.2090 

10.9000 

2T.R000 

71 *7000 

121.9000 

191.7000 

COVPANHENT 

OalOOO 

1.0000 

2.9000 

9.9000 

11.2000 

17.9000 

OATA CHTAV IHIGH 5»fCO» 







HOH-COVERNNENT 

Ei.TOOO 

99.2000 

92,v9000 

299*5000 

9I2.ROOO 

1940.9000 

CnVERNHEST 

i.2000 

9.T000 

19.9000 

99*9000 

99.9000 

119.1000 

TOTAL Mr»M SREEO/wrOI HAND 

92.9000 

10.0000 

19V. 9000 

599.1000 

1229.1000 

2799.5000 

lOl^ SPEEn/HEDIUH $REE0 







DATA ENTRV 

AT. 9000 

22.9000 

49.9000 

97*9000 

197.9000 

299.4000 

MHOTE JOA ENTRV 







NON-GnVFRNHENT 

90.9000 

99.0000 

149.1000 

924aTOOO 

199.4000 

1022.6000 

CnVERNMFNT 

T.9000 

9.9000 

21.0000 

49.TOOO 

79.9000 

119.0000 

TOTAL LOW ^REF.O/HEOIUH SPEED 

T9. 1000 

99.9000 

219.9000 

995.7000 

•17.7000 

1999*0000 

INTERACTIVE TnANSNTSSION 







INOIMRV/RESPONSE 







WnN-GOVERNPENT 

RP.OOOO 

99.TOOO 

199.9000 

921*9000 

1020.1000 

2999.1000 

government 

0.4000 

9.0000 

19.9000 

99.7000 

•9.9000 

199.9000 

PRIVATE TINE SMARTNC 

9.0000 

9.9000 

19.7000 

>5.9000 

71.9000 

199.9000 

CP^HERCIAL TINE SHARING 







NnN-COVERNNrNT 

9*9000 

Il.TOOO 

2R.T000 

94.9000 

127.9000 

299.1000 

GOVERNMENT 

0*9000 

l.SOOO 

1.2000 

7.2000 

14.2000 

27.0000 

TOTAL INTERACTIVE 

9R.9000 

99.9000 

IN9.0000 

566.0000 

1922.1000 

1999.6000 

PApKCT SMITCHINr, 

lalOOO 

9.0OQO 

11.4000 

21.6000 

101.1000 

952.6000 


ITl.OOOO 

192.9000 

9l2.40no 

1576.4000 

9496.2000 

7564,7000 

tUCIJiMXC^aAlUA££UUIiOaii 







RESTRICTED ACCESS NETWORKS 







admintstrative message traee 







NON-GOVERNMENT 

2Rd 1000 

99.2000 

I0|*4)on 

V l.op'^n 

492. OOn'' 

129S, TOOO 

GOVERNMENT 

9*5000 

9.9000 

IV.9T)0 

41.5000 

Rv.vnon 

156. '^'>00 

ORFRATIONAL EACSINILf 

0.2000 

0.9000 

1.1000 

4.2000 

12.5000 

35.R000 

rOMNUNICATlNC WORO PROCESSOR 

A .1000 

2.9000 

lOaOOOO 

96.0000 

99.9000 

226,0000 

conventencf EACSINILE 







NON-r.nvERNHPNT 

9.2000 

9.9000 

19.9000 

29.7000 

49.2000 

64.2000 

GOVERNMENT 

0* 9000 

1.2000 

2.9000 

5.2000 

7.9000 

9.7000 

nauroe services 

2.2000 

9.4000 

10*9000 

. 24.9000 

94.9000 

122.4000 

TOTAL RESTRICTED ACCESS 

99.4000 

90.9000 

191.1000 

404.5000 

•91.0000 

^•79.9000 

OPEN ACCESS NETWORKS 







TWX AND TELEX 

0.9000 

0.9000 

1.2000 

1.6000 

2*9000 

9.1000 

MAILC.RAM AND TELEGRAM 

0.1000 

0.1 000 

0*1000 

0.7000 

l.iooo 

2.0000 

USES EMSS 







NPN-r#OVERNMENT 



2.9000 

7.0000 

9.1000 

11.9000 

government 



0*2000 

0.6000 

0.9000 

f .0000 

TOTAl 0'>CN ACCESS 

0*9000 

1.0000 

4.2000 

9.9000 

19.3000 

r^b'^00 

Z0IiL.ELCIISQiaC.3iil 

99.9000 

91.9000 

19Sa3000 

914.4000 

904.9000 

1996.6000 

CEIi.JIi/iggLICAUOta 


, 





IWOUIRV/RESRONSE 

2.1000 

9.0000 

19.5000 

99.2000 

197.9000 

419.0000 

OATA ENTEM^DATA TRANSPER 






1 , 

NON-cnVE^NMENT 

0.9000 

1.9000 

4.P000 

11.4000 

l2*IO'Tn| 

90.2000 

GOVERNMENT 

0.2000 

0.9000 

OaAOOO 

2*0000 

>•9000 

9.9000 

XXIiL.C£Ii/eQS 

1.2000 

9.9000 

24.1000 

72*9000 

l•>•2900 

999*1000 

iUiC£LLitiiQyiaip.eucAiiflaA 







lEECtAL PURPOSE EACSINILE 





t 


NON-GOVERNMENT 

9.9000 

T.9000 

10.0000 

14.2000 

10.9000 

10. 7000 

GOVERNMENT 

2.9000 

2.9000 

9.9000 

3.900D 

9.1000 

9*2000 

SECURE VOICE 



2.0000 

7.7000 

19.9000 

99*9000 

MONITORING SERVICES 




♦ 


0*2000 

limJBISULULiUUi 

9.AOOO 

10.1000 

19.9000 

29.9000 

99.1000 

99.9000 

mil. iiuAfruuHPtu . 

229.9000 

>10.9000 

•17.1000 

1099.9000 

4602.9000 

10029*1000 


% 


iCWViCt DCHJWD ASSESSHT?**? 

Mi Addrttsablt SatcUit* Harkat ^ 
(iaXanpt Aftar Mfioval of Traffic talov 
Torraat;riiX/Mt«Xlltt coat taparationa) 

Rui^Band 

Pota Catofory - Cicpaotad Cait twiary 
Ifarabita par Taar) 



IfTI 

19S0 

|9M 

1990 

1994 

2000 

a" 



mmmm 

mmm^ 



BAiijiutiaajs^ iB^ iffucttiass 







MICH MND 







DATA TaiNSrfA 







aOf»-GOVraN«fNT 

IS.AOOO 

IS. ROOD 

llt.lOOO 

922*6000 

924.1000 

2999. pooo 

CnVFANMCNT 
•ATCM fAOCfSSING 

25. TOGO 

92*4000 

n.iooo 

lil.8000 

4I8.2000 

146. ROOD 

wwa-GovtaNai^NT 

t*« sooo 

94.1000 

99.0000 

74*4000 

194.9000 

416. eon^ 

OOVFANHfNT 

PATA (NTHr (HIGH SfECOI 

f.9000 

1*2000 

9.0000 

7.1000 

17.9000 

9R.3Q0C 

NON-COVfANaFNT 

)• TOGO 

9.0000 

19*9000 

40*9000 

I3U0000 

988.1000 

CtnVCANMrNT 

n.Eoon 

1.0000 

2*5000 

4*9000 

19.2000 

91.9000 

TO! At HIOM SatCD/WlOf BAND 
iO HAfFO/aFOlUa SAFfO 

• 7*2000 

114.7000 

240.4000 

494.4000 

1706.9000 

4942.9000 

OAU FNTAV 
afaOTE jn«J FNTAY 

|T* TOOO 

22. TOOO 

49*1000 

•9.9000 

147.9000 

291*8000 

NnN-pnVFANMPNt 

9*snoo 

12.R0D0 

29.9000 

47.3D00 

199.400Q 

246.4000 

COVFRNHFNT 

l.SOOO 

l.fonn 

4.2000 

9*1000 

>7.2000 

90.4000 

TOtAl tnw SFFFO/NFDIUM SPEFO 
fiiTFtACTIV? TAANiMfSSIOk- 

29*0000 

97.4000 

79.2000 

142*3000 

291.1000 

915.4000 

lNOUfHY/AE5FON$E 

WnAl-G^VFRNaFNT 

U.OOOO 

ta.ooon 

74.4000 

170.2000 

914.0000 

•5 7.1000 

CnvraN**FMT 

1*8000 

2.9000 

$.9000 

14.8000 

13. Togo 

99.4000 

PPIVATF Tint SHARING 
CO^'MFRCIAL TIHF SHARING 

5.0000 

a.aooo 

19*4000 

35.0000 

48.7000 

129.1000 

WpN.cnVfRNHFNT 

a. 6000 

11.8000 

28*4000 

49.9000 

120.1000 

214.1000 

(rnVFRNHFNT 

1.0000 

1.9000 

9.2000 

7.1000 

19.9000 

24.0000 

TrTAl INTrRACTIVr 

S?. AOOO 

4S.S000 

192.9000 

290.4000 

421.8000 

1284.1000 

PArRFT SWITCHING 

2.2000 

9.4900 

T.TOOO 

14*9000 

99.3000 

119. 4000 

iLUisitas^^Mi^knuLAimHi 

190.1000 

204.9000 

479.8000 

1102.1000 

I488.1O00 

4980.0000 

arSTRICTFt) ACCFSS NETWORKS 







AnMINiSTAATtVF wpsSACC TRAFF 







NON-GOVFRNMFNT 

15.1000 

20,4000 

9T.B000 

94.7000 

193.7000 

979.9000 

CnvFRNMFSt 

9.9000 

4.6000 

7.3000 

9. 4000 

22.0000 

44.7000 

nPFRATIONM rACSIMILF 

0.9000 

0.4000 

9.0000 

17.7000 

49.1000 

292.9000 

COHm/NICATING WORD PROCESSOR 
CONVENIENCE FACSIHIIE 

1*2000 

2.0000 

T.4000 

22.0000 

46.9000 

•9.9000 

non-governmcnt 

0.2000 

0.900D 

O.ROOQ 

1.7000 

9.4000 

4.0000 

COVERNHFST 



0*1000 

0.9000 

C.400Q 

0.800C 

HAUROX SERVICES 

2.1000 

9.2000 

9.7000 

29*9000 

46.1000 

94.9000 

TOTAL RFSTRfCTFD ACCESS 
ORIN Accrss nftworrs 

22. 4000 

90.9000 

44.9000 

191.1000 

949.4000 

•49.9000 

tWK and TELF* 

0.1000 

0.1000 

0.2000 

0.2000 

0.9000 

0.4000 

HRHGAAW and TEIFCRAN 
USfS FRS^ 




0.1000 

0*2000 

0.9000 

NnN-nMVr«NMrNT 



924.9000 

404.9000 

440.1000 

724.ROOO 

OOVr-l»NMENI 



18*9000 

92.7000 

97.9000 

49.1000 

iniAl OPFN ACCESS 

o.inoo 

o.tooo 

999.4000 

499.9000 

723.7000 

788.4000 

XIliL.£L£mQti:.lC^il 
tUi-JOiaCi!Li[ AUDfii 

22.5000 

91.0000 

419.7000 

790.4000 

1047.1000 

I498.1000 

rWOUIRY/RS5»>OWSE 

DATA ENTRY/D4TA TRANSFER 

2*0000 

9.600C 

19.4000 

42.7000 

107.4000 

249.9000 

NON-CnVfRNNFNT 

1*9000 

2.4000 

4.4000 

11.9000 

44*4000 

149.9000 

POVFRNHFFIT 

0. 1000 

0.4000 

I. 1000 

2.0000 

8.0000 

29.7000 

XiliL.£flS/£QS 

BXJ^llUUlQUL^ttLlUlJUm 

9. 8000 

4.4000 

29.1000 

#94.2000 

142. 2000 

444.9000 

SftfCtAL RURPOSE MCSINILE 
lON-GOVERNHENT 

9.2000 

9.9000 

11.9000 

29.4000 

49.4000 

•4.7000 

aOVERNNFNT 

1.7000 

1.9000 

9.9000 

9.9000 

|1P.9000 

11.4000 

SECURE VOICE 



29.9000 

47.0000 

17U4000 

401.2000 

PDNITORINC SERVICES 





O.IOOC 

X flflLA^-&LS£XLJLAiULfliiS 

a. 9000 

T.TOOO 

40.9000 

94. 9000 

224.9000 

497*4000 


194.0000 

149.4000 

949.9000 

2049.2000 

|4I|49.7000 

4940*4000 


tttvicz pemwp MSEtsHgiir 
H«t Mar«itabX« SattUitt Aarliat 
ltt*iand 

Oita eatofory « Isroitad Caaa 0 mm 
(M ftbita 0tr 


HliH S^FeO/i^rOf BAND 
DATA TiANSFfB 
anN-fjrVFBNifNT 
CDVF«NMFNT 
•ITCH aanccssiNC 
UnN-COVCiNNFNT 
COVfiNMtNT 

DATA Csm IHtGH SifCDt 
WON-OOVfiHHFMT 
COVFAN*<FNT 

Tf>TBl Hir.M SAFFD/WIOI NAMO 
tON ^AFFO/NFOJUN SFffO 
DATA rNTAV 
• JOfl FNTAV 

Nf>N-r*nVfANN^NT 
COVFi?NNrNT 

rnTAt inN sf*rrn/*icoiuM iabid 
INTfiACTlVr TAANSNISSTON 
|N5Uflty/Af sroNSt 

NON-ri^VFANMFNT 

CnVFANMriVT 

MfVATr TINf SMAAINC 
cr«*NFartAt ttne smaainc 

NCN-CnVFANNCNT 
crvfANMrNT 
TOT At INTrAACnVf 
iACACt SWITCHING 
I XTAl ! | > A TA TR fNSHl^SlDN 

6ia:uiux£,aiiL...Ag?,um,iDUs 

MSTAICTFO ACCFSS NETWORKS 
AONINTSTBATIVE NESSACt TfUFF 
NPN-COVfANNENT 
CnVEANNFNT 

OiFiATIONU FACStNUE 
CONHUN I GATING WORD MnCCSSOA 
CDNyENIFNCE FACSMILE 
wrN-CnVFANHENT 
COVEFNNFNT 
NAKAOT SEAVICFS 
THTAL •PSTAICTEO ACCESS 
OiEN ACCESS NETWORKS 
TWX ANO TELFK 
HAtLGAAM ANO TELEGAAW 
USFS EMKS 
NON-COVFAMNfNT 

COVFRNNFNT 
tniAl ORAN ACCESS 
| Jt0L ILF fTR QNlC MAT[, 

INOUIAr/RESPONSE 

data bntrv/oata transfer 

HON-COVERNNENT 

COVfRNNrfNT 

XXIAU££XA/eQA 


SiECIAt PURPOSE PACSlNltE 
KON-COVERNNENT 
60VERNNENT 
SECURE VOICE 
mmtORINC SERVICES 


TNTi 

1910 

1911 

1990 

1991 

2000 







SrBDOO 

T.9000 

22*7000 

6i.aooo 

101.9000 

122*0000 

S.2D00 

0*7000 

11* 1000 

17.1000 

•l.iooo 

190*9000 

S«A0QQ 

7*0000 

10*1000 

11*6000 

19*7000 

•1*6090 

O«S0Q0 

0*7000 

1.0000 

1*6000 

1.6900 

7.0OOO 

1.6009 

6*9000 

11*1000 

19.1000 

127.1000 

176*1000 

ft.ROOO 

l.OOOD 

2*6000 

6.1000 

11*6000 

10*1000 

11*1000 

21*1000 

61*7000 

161.1000 

661*2000 

1222*9000 

n.inon 

22.0000 

61*7000 

il.lODD 

162*9000 

211*6000 

R.IOOO 

M.AOOO 

29.0000 

61*9000 

129.6000 

219.0000 

I. AODO 

I.BOOO 

6*1000 

I.AOOO 

16.7000 

29.6000 

f a. 0000 

16*2000 

16*0000 

117*6000 

209.2000 

100.0000 

tS.9000 

29*2000 

76.1000 

161*1000 

176.1000 

011*6000 

1.7000 

2*1000 

0*2000 

16.6000 

12.7000 

17* ROOD 

A.aoro 

6*6000 

11*2000 

16,0000 

06.AsOOO 

121*2000 

0*6000 

11*6000 

27* 7000 

61*6000 

116.9000 

209*6000 

0*0000 

1*1000 

1*1000 

6*9000 

12.9000 

21*1000 

lUAOCO 

67*1000 

121*1000 

202.0000 

001.0000 

1267.1000 

2*1000 

1.9000 

7*6000 

11.9000 

17.1000 

m.iooo 

•2* 1000 

111*0000 

271*1000 

610.0000 

1616*9000 

1190.7000 

16*6000 

19.1000 

16*7000 

11.0000 

169.1000 

967.9000 

1*6000 

6*1000 

7.1000 

9*2000 

21.6000 

91.1000 



0*1000 

1.0000 

7.0000 

21.0000 

1*2000 

2.0000 

T.6000 

21.1000 

61*1000 

02*0000 

^*1000 

0*1000 

0*6000 

0.0000 

1*6000 

2.9000 



0*1000 

0*1000 

0*3000 

0.6000 

2*0000 

1*1000 

9*5000 

22*6000 

64.6000 

95.1000 

21*1000 

29«1Q00 

61*1000 

110.6000 

271.1000 

620.0000 

0*|D0Q 

0*1000 

0.2000 

0.2000 

0.1000 

0.6000 




0*1000 

o.tooo 

0.1000 



11*1000 

61.0000 

67.9000 

71.9000 



2*9000 

1*6000 

1.9000 

4. 6000 

0*1000 

o.tooo 

16.2000 

47*1000 

76.2000 

•1*0000 

21*6000 

29*6000 

97*7000 

170*1000 

161.1000 

701.0000 

2.0000 

1.7000 

15*2000 

61*1000 

106.6000 

201.0000 

0*1000 

o.looo 

M.3000 

2.6000 

9.5000 

10.6000 

0*1000 

0*1000 

0*2000 

0*6000 

1.6000 

1*2000 

. 2*6000 

6*1000 

14*7000 

66* 1000 

1 11.1000 

« 297.6000 

2*. 1000 

* 2*0000 

1.6000 

11*1000 

11.2000^ 

61.1000 

o.aooo 

0*9000 

1*9000 

2.9DO0 

1*1000 

1.6000 



26.7000 

61*0000 

106.0000 

i 

191.1000 

109. 1000 

1.1000 

1.7000 

12*2000 

79*6000 

611.0000 

109*6000 

112*6000 

626*9000 

. 920.0000 

2000.0000 

6011.9000 


jg^icg DCK^D ASSESiMgKT 


Mt AddrttttbU SattlUtf mtUt 
fialanet AfUr MirovaX of Traffic OaXow 
tarraatriaX/Vatamt* coat iaparatlona) 

11/10 cmi - toaviario 2 

iata Catafory - tspaetad Caaa iMary 

ffarabita par Taar) 


OAii.xe Abif isxmjipjuaaiifibx 


NtCN SaCEO/tflOE iANO 
DATA TAANSFEA 
fM}H**6nvrANHFNT 
OOy^iNIFNT 
iATCH panccsst^c 
wnN-CnVEANHENT 
COVFAN^FNT 
DATA fNTAY |M|nH 
WnH-cnvE»tM«<ENT 
CnVFANMENT 

rrtAl MICH SFEIO/tflOE aAND 

im# fafrn/N^oiuM sario 


OAfi fNTJiV 


ifnoTE jnn FNTay 
WnN-CnvfanNMFNT 
CnySANMENT 

TOTAl tow 5 fEFn/^rOllf« SaECO 
INtraAfTIVr TaAN5ms5ION 
INOUfar/arsan^sr 
NnN*r,nvra^^MFNT 
CnVFANHENT 

aaiVATC TIME SHAAINC 
COMNiar.lAl TIME SHAAINr. 
fHON-cnvaaNNCNT 
CUVraNHFNT 
TnTAt INTtHACTlVE 
PAtAfT Si'fTCMINS 


lilAL.CAIAJ^UXil!lI4iiC^' 
IUCIiXX{XC.!UlL-U£LiUU0ti2 
aiSTAtCTED ACCESS NETWORKS 
AOMINISTAATIVE nessace taaff 
NDN-COVEANHENT 
COVfANMFNT 

OPEAATIONAL FACSfNIU 
CONNUNICATINC WORD PAOCCSSOA 
CONVfNIFNCE FACSIMILE 
wnN-r, 0 VIRNMENT 
ROVEAWHENT * 

WAILAOK SERVICES 
TOTAL AESTAICTED ACCESS 
OPEN ACCESS NETWORKS 

ink and tele* 

PAtUAAA and TELEGA ah 
USAS ANSS 
NOfP-CnVERNNENT 


GOVEANNFNT 
TOTAL OaaN ACCESS 
ZJCUUEUCXJEDtOLjyUX 
££12. JIX / UUJLUm 
INOUIAV/AESaONSE 
DATA ENTAY/OATA TAANSPEA 
NON-GOVERNNINT 
SOVtANNFNT 
tiXiLJX£IS^£DS 
aiU£iJLA!!^gOUlUfrLlC4I.inftlS 
SPECIAL PURPOSE PACSINILE 
NON-COVERNPENT 
tOVEANNENT 
SECURE VOICE 
lONITORING IfRVICPS 

T gAI^ ILt APPLJgATinMt 


IfTI 

I9S0 

|0i5 

.... 


rnmmm 

tkrZOOO 

SAoSOOO 

99.0000 

zz.soon 

rs.nooo 

M.9Q00 

t5>iOOQ 

SI oTOOO 

92.9080 

l.«noo 

s.ioon 

6.9000 

^.1080 

4,5000 

12.6000 

0.T080 

o.aooo 

2.2000 

?«.>eoo 

IPA.ieoo 

t>T.9000 

11. Tooe 

iT.aoon 

99.2808 

• T.6000 

a.aooo 

29.2800 

i.innn 

v.soon 

9.9088 

ZZ.4000 

IP. 0000 

ii.rono 

•.»o80 

lltiooo 

99.0000 

8.«086 

1*4000 

9. TO 00 

1.6000 

A.CGOn 

11.6000 

».)00C 

T.2000 

IT. 6000 

0.6000 

0*2000 

2.0080 

10. 6000 

6TT*I000 

4T.9008 

1.9000 

2*5000 

9.9000 

m.oeoo 

141*4000 

IT9.0000 

IZ.900D 

ITolOOO 

92., 000 

2.9000 

S.fOOO 

6.6000 

0.9000 

0,4000 

2.6000 

l.tooo 

uaooo 

T.6000 

o.toeo 

0,1000 

o.aooo 

0.1000 

1.9000 

2*f000 

1.1000 

10.9000 ‘ 

14,5000 

99.1000 

0.1000 

0*1000 

O.IOOO 

911.9000 

2T.1000 

O.IOOO 

0*1000 

m.9ooo 

19.0000 

24.4000 

99T.6000 

1.1000 

1*0000 

6. ,000 

l.fOOO 

1*0000 

9.9000 

0.2000 

0*1000 

0.9000 

2. 1000 

4*1000 

19.0000 

6.4000 

4.0000 

9.TOOO 

1.9000 

1.4900 

9.2000 

12.6000 

9; 9000 

4*1000 

99.9000 

169.4000 

foo.aooo 

•19.1000 


1150 

1555 

2000 

2i?,ROOO 

•27*5000 

22AS6000 

141*2000 

ITltTOOO 

743,5000 

TT.NOOO 

204*7000 

454,7100 

T*2000 

ia*aooo 

4). 4000 

H.2000 

117*3000 

S4A.300O 

5.A000 

17,2000 

46*6000 

5fT*t000 

1555*2000 

3474,3000 

47*5000 

115, ROOD 

IRA.5000 

51*4000 

104.1000 

142,2000 

’ T.IOOO 

13*4000 

?3,Tnno 

114,0000 

211*4000 

404.4000 

47,S0D0 

111*5000 

416.7000 

5,5000 

14*4000 

24.0000 

l4*400d 

5? *5000 

100,0000 

5R.S000 

74.5000 

134. 4000 

4*4000 

a. 3100 

14.4000 

141*3000 

122,1000 

445.7000 

10.3000 

42.4000 

171.0000 

•5T,5000 

2157*6000 

1244.4000 


50.7000 

141.4000 

35A.201'' 

11*4000 

20.3000 

^ 4. 1000 

u.aooo 

41.5000 

231.6000 

21*4000 

45.5000 

85.3000 

1 . 7000 

3*4000 

4.0000 

0.1000 

0.4100 

0.8100 

2U4000 

44.8000 

43.0000 

120,7000 

121.5000 

827.0000 

0,2000 

6 , 30 00 

0.4000 

0.1000 

O.IOOO 

0.3000 

144.4000 

414.1000 

724.4000 

11.3000 

57.1000 

43.1000 

441.0000 

713.4000 

706.6000 

741.7000 

1035*5000 

1415.6000 

14*5000 

47*7000 

ni.2000 

5*ioro 

14*7000 

124.4000 

1*4000 

4*7000 

71.4000 

24*0000 

53*1000 

277.0000 

15.5000 

14*7000 

71.3000 

1.0000 

5*2000 

4,7000 

15*4000 

152*7000 

354,4000 

al.iooo 


O.IOOO 

154.4000 

437.7000 

TllufOOO 

9404*0000 

T575.250e 


I 


■enviet pgMWD MUEtlMtWT 
Mt M4r«atabX« tataUlta Narkat 
ll/IO «■ - loaMrie 3 
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« 

IVTi 

loio 

IMS 

1440 

1449 

1000 


•••• 


mmmm 


MM. 









HI6H SPffEO/WtOE lANO 







DATA rRANSPfR 







NON-GOVfANNr^T 

l.iooo 

T.OOOO 

M.2000 

11.7000 

141.9000 

447.1000 

COVPRN^eNT 

A.AOOO 

1*0000 

it.aooo 

11.1000 

71.2000 

141.4000 

MTCH PAOCESStNC 







KOH-COVFANNCNT 

1*1000 

A.TOOO 

to. rooo 

11*4000 

41.1000 

42*1000 

COVFANNENT 

O.SOOO 

0*4000 

1.0000 

1.5000 

1.1000 

1.1000 

pATA FNTRy fHlOM SPIEOI 







WOW-*COVlRN«fNr 

1*2000 

4.1000 

12.0000 

11.1000 

111.1000 

117*4000 

CnVERNMFNT 

0. 7000 

0*0000 

2.1000 

9.4000 

14*7000 

45*2000 

fOTAl HICM SFFEO^MtDC IAnO 

t«*2000 

11*4000 

S...OOO 

144.4000 

411.1000 

1111.4000 

iOW SFFEO/HEOlUH SPEED 







DAfA ENTRY 

IS. 1000 

17.1000 

94. toon 

19*1000 

112*4000 

112.4000 

PEPDTE JOB ENTRY 

T.AOOO 






NON-SOVERNMENT 

0*4000 

22.9000 

90.1000 

100.4000 

' 114*1000 

COVERNIFNT 

1*1000 

S.AOOO 

1.2000 

4. ROOO 

11.0000 

21.0000 

rOTAl LOW SREEO/NEDIUN SPEED 

RI.IOOO 

21*1000 

94. .000 

122*4000 

224*1000 

142.4000 

INTERACT JVE TRANSNIS^SION 







INCUIRY/RFSPONSE 







NON-COVERNNENT 

•*2000 

12*4000 

12.0000 

49*1000 

144*7000 

404*2000 

CnVFRNNENT 

0*0000 

1*4000 

1.9000 

9*7000 

14*9000 

21*1000 

PRrVATE TIME SHARING 

1*1000 

4*1000 

11.1000 

29*4000 

10*4000 

47.0000 

CDNNPRCIAL TINE SHARING 







NON-GOVERNNINT 

1*1000 

7*0000 

IT. 1000 

19*1000 

72*1000 

110*1000 

CnVFRNNFNT 

O.AOOO 

0*1000 

1.0000 

4*1000 

•*ncoo 

14*1000 

total interactive 

IS* 1000 

24*4000 

oo.aooo 

114.0000 

112*4000 

474.1000 

PACKET SNITCHING 

1*1000 

2*4000 

9.4000 

10.0000 

41.7000 

141.4000 

ta A L.,fiAIi^RA!IA*iJLSAIXlW 

AD, 1000 

•2.1000 

loo.aooo 

421.1000 

1001*1000 

2144.0000 

ElgeT_TftIC RA1L AP_P1^1CAT1QMA 







RFSTRICTFO ACCESS NETWORKS 







AONiNISTRATtVE NESSA6F TRA^T^ 

• 






NON*COVFRNNENT 

12*1000 

14*4000 

11*4000 

44.1000 

117*1000 

147.1900 

CnVCRNNFNT 

2*ROAO 

1*1000 

4*2000 

9*2000 

14.7000 

42.0000 

OPERATIONAL FACSINILE 



0*3000 

1.7000 

4.7000 

24.4000 

CONNUNICATINC WORD PROCESSOR 

1*1000 

1*4000 

7*1000 

20.1000 

44.1000 

92.9000 

CONVENIENCE FACSINILE 







NON-COVERNNENT 

0*1000 

0*1000 

0*4000 

0.1000 

1.4000 

2.4000 

CnVFRNNFNT 



0.1000 

O.IOOO 

0.1000 

0.4000 

NAILROX SERVICES 

1*1000 

2* 1000 

R.4000 

20.8000 

41.4000 

40.2000 

TOTAL RESTRICTED ACCESS 

tt.oooo 

21*2000 

14.4000 

101.1000 

211.1000 

141.0000 

OPEN ACCESS NETWORKS 







TWW AND TELE I 

0*tONO 

0*1000 

0.1000 

0.2000 

0.1000 

0.4000 

NAfLr.RAN AND TILEORAN 




0.1000 

o.tooo 

0*1000 

OSP% FHSS 







NCWR-GOVERNNENT 



11.0000 

40.1000 

*4.4000 

71.4000 

COVFRNPknT 



2^0000 

1.2000 

1.1000 

4*4400 

TOTAL OPPN ACCESS 

0*1000 

o.tooo 

14.T000 

41.4000 

71.1000 

91.0400 

UliUAiELIBQUIC-ilAU 

l••0000 

21*1000 

•4. 1000 

147.1000 

124.4000 

472.0000 

E£IA.tJU/i£CUILSIiOtiS 







INOUIRY/RFS^ONSE 

1*0000 

1*1000 

A.4000 

14*4000 

44.2000 

127.2000 

DATA ENTRY/OATA TRANSFER 




u 



AION*COVFRNNENT 

o*idoo 

0*4000 

I .1000 

1.4000 

7.4000 

21*4000 

CTVERNNFNT 


0.1000 

0.2000 

0.1000 

1.4000 

4*4000 

tiXjL££Ii/eQS 

1*1000 

2.1000 

7.4000 

l••A000 

91.1000 

117.0000 

HAAClLUPiOUAggEmJ T IDHi 





t 


SPECIAL PURPOSE PACSINILC 





t 


NON-GOVERNNENT 

I* 1000 

2.4000 

4.7000 

4*4000 

iT.POOO 

14.4000 

enVERNNENT 

0.T000 

0.0000 

1.4000 

2.4000 

4.1000 

4.7000 

SECURE VOICE 



22.0000 

IT.AOOO 

141.1000 

941.4000 

NONttORING SERVICES 





1 



2*ioo6 

1.2000 

' 21.1000 

44.1000 . 

IT0.4000 

HI. 2000 


02.0000 

111.1000 

114.1000 

47T.1000 

1111.0000 

mo.2000 


ORIGINAL PAGE IS 
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ftAIA,I&dMl&JllX0XJfPiaUI10KS 

HIGH SPirO/WlOP AANO 
OiTA 7AANS»*EP 
♦NOH-GOVFPNHENT 
CnVPAMHFNT 
AATCH AAOCESSINR 
HON“COVfeJ?NMeNT 
CGVFAHHENT 

DATA ENTAV IH;;CH SPKOI 
HnN-COVFAHNCNT 
CnVERNMFNT 

TOTAl HIGH SPEED/HfDE BAND 
iO¥ SPErO/HFOfUP SPFEO 
‘OArA THTAV 
AlAHTr JOB tNTAV 
NON-GnVFANHENT 
CnVCANIMF^^T 

total low SPfcO/MFDfUM SPEED 
INTFAACriVF TB4HSHI3SIOK 
INOUTAV/AESPONSE 
HflN-GnVFRNMENT 
COVFANMFNT 

PMVATE TfHE SHAAINC 
COMMERCIAL TIME SHARIHC 
NnN-COVERNMENT 
GOVERNMENT 
Total iNTFRAcnve 
PACKET SWITCHING 
iiLai^jaAiiuiBaiaiiiiJiN 
tilQUlUlL^^UL^ttRLlUUQiiS 
RESTRICTED ACCESS NETWORKS 
ADMINISTRATIVE MESSAGE TRAPP 
NON-CnVERNMENT 
GOVFPNMFNT 

OPERATIONAL FACSIMILE 
COMMUNICATING WORD PROCESSOR 
CONVENIENCE FACSIMILE 
WON-nnVFRNMFNT 
GfiVFRNHFNI 
NAUMOV STRVICES 
TOTAl RFSTRIfTED ACCTSS 
OPFN ACCESS NETWORKS 
TWV ANO TELFK 
MULGHAM and TELEGRAM 
USPS FMSS 

non-government 

nOVEANMENT 
TOTAl OPEN ACCESS 
UlAL^LULlKmit.JUll 
££U.JXl/i2CLiCiUniiS 
INOUIRT/RESPONSE 
DATA ENTRV/DATA TRANSFER 
NON-GOVERNMENT 
GOVERNMENT 

IIUL.£JEXl/eQS 

SRECIAL purpose FACSIMILE 
NON-GOVERNMENT 
GOVERNMENT 
SECURE VOICE 
MONITORING SERVICES 
lAULJUSCLiUUQUl 

APAL ILATtftll^ 


19TB 

1900 

I9B5 

mmmm 

to. 1000 

IS. 0000 

19.1000 

9.0000 

11.4000 

24.4000 

10.6000 

15.0000 

14.1000 

I.OOOD 

I.IQOO 

2.4000 

IK. 6000 

10. 5 000 

49.7000 

X.9000 

3. TOGO 

••DODO 

AT.2000 

62.TOOO 

152.9000 

IS. 5000 

20.0000 

40*5000 

P6.T000 

54.6000 

T4.B000 

A. 0000 

5.1000 

10.6000 

46« POOO 

59.TOOO 

125. TOGO 

11.0000 

lA.rooo 

4S.9000 

1.2000 

1.9000 

5.4000 

A.tOOO 

5.6000 

15.5000 

6.0000 

1.2000 

20.1000 

O.TOOO 

0.9000 

2.5000 

2T.OOOO 

53.5000 

90.0000 

2.1000 

5.5000 

T.5000 

III. 5000 

159.0000 

m.iooo 


19.6000 

26.9000 

65.0000 

4.6000 

6.IOOG 

12.2000 

o.toco 

0.2000 

0.0000 

1.3000 

2.2000 

9.0000 

0.5000 

0.5000 

l.6ono 

C.IOOO 

o.iono 

0.3000 

2.1000 

5.5000 

in. 1000 

PI. 1000 

19.5000 

97.0000 

0.5000 

0.5000 

0.6000 

O.tOOO 

O.tOOO 

0.1000 



46.5000 



4.0000 

0.6000 

0.6000 

51.2000 

P0.TOOO 

19.9000 

145.2000 

1.2000 

2.1000 

6.1000 

0. 500D 

O.0OPO 

2.7000 

0.1000 

0.1000 

0.5000 

l.ROOO 

3.0000 

11.3000 

5.5000 

5.9000 

9.9000 

l.ROOO 

2.0000 

5.3000 

12.1000 

7.1000 

7.9000 

45.1000 

156.1000 

209. AOOO 

5A0.9000 


1990 

1995 

2000 



* 

115.5000 

107. 0900 

ROI.ROOO 

64.0000 

151.6900 

100.5000 

50.2000 

104.1000 

201.5000 

4.6000 

9.6000 

U.4000 

141.4000 

376.5000 

975.6000 

22.7000 

55.1000 

150.2000 

194.4000 

991.4000 

2412.0000 

77.9000 

131.5000 

209.9000 

157.4000 

290.6000 

505.9000 

21.2000 

17.5000 

62.5000 

256.5000 

459.6000 

* 770.1000 

121.4000 

111. 4000 

770.5000 

10.6000 

27.2000 

55.5000 

10.5000 

60.5000 

115.2000 

45.4000 

•6.7090 

150.0000 

5.1000 

9.6000 

17.6000 

215.0000 

49 7.4000 

1114.0000 

14.0000 

67.7000 

292.5000 

179.9000 

2016.1000 

4596.0000 


157.4000 

137.5000 

777.0000 

22.9000 

40.4090 

95.0000 

5.0000 

15.5000 

45.0000 

29.4000 

69.1000 

147.1000 

5.6000 

6.5000 

10.6000 

o.^oon 

1 .1000 

1.4000 

24.7000 

52.4000 

n 1.5000 

222.4000 

520.4000 

1 IR9.4000 

O.HOOO 

l.ioon 

1.4000 

0.3000 

O.KOOO 

0.9000 

86.4000 

90.4000 

100. ROOD 

7.7000 

1.6000 

9.5000 

97.2000 

100.6000 

120.6000 

;il9.6aoo 

637.0000 

1110.0000 

22“. 0000 

62.5000 

174.1000 

6.1000 

17.4000 

46.7000 

IvlCOO 

3.0000 

6. 00 DO 

29.2000 

102.9000 

220. AOOO 

17.9000 

.51.0000 

56.9000 

4.5000 

1 7.7000 

7.R000 

04.9000 

217.9000 

509.1000 

0*1000 

107.5000 

256.6000 

575.9000 

1116.0000 

2992.6000 

6710.7000 


iCRVXCE DRHAKD ASggSSHEWT 
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Ctalanea Aftar AamovaX of Traffic iaiow 
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HIGH SaECO^MlOE ffANQ 

oar A rAANsrEv 
NON-OOVaaN*1ENT 
CnVFPNHEfU 
iATCH PaOCfSStNO 
NON-CDVMNNENT 
COVEANHPNT 

DAT4 ENTAY (HtnH saEEO^ 
N0N-C0VE*.N‘<ENT 
CnVEAN^^INT 

TOTAL HTftH S»fF0/W|0E BAND 
lOM SaEED/^IEOlUM SaEEO 
OAT A ENTRY 
REMOTE JOB ENTAY 
NON-nOVEANMENT 
COVraNHENT 

TOTAL LOW tPECD/MEOIUM 5PEEO 
IMTEAACTIVE TRANSMTSSION 
INOUlRY/arSMONSE 
NO»^-nOVEANMENT 
CnVERNMENT 

MAIVATF TIME SHARING 
CfHMERCIAL TIME SHARING 
HON-CnVERNHENT 
GOVERNMENT 
TOTAL INTERACTIVE 
PACKET SWITCHING 

PA^A TniN ^m&ijPN 

liICXmiL,ttAIL,Ag£LIUTItm 
RESTRKTrO ACCESS NETWORKS * 
ADMINISTRATIVE MESSAGE TRAEE 
NON-GOVERNMENT 
GOVERNMENT 

ORFRATtONAL FACSIMILE 
COMMUNICATING WORO PROCESSOR 
CONVENIENCE FACSIMILE 
NON-COVERNMENT 
GOVERNMENT 

mailbox services 

TOTAL RESTRICTED ACCESS 
OREN ACCESS NETWORKS 
IWX AND TELEX 
MAUCRAM AND TELEGRAM 
USRS FMSS 
NnN-nnvrHNMCNT 


COVERNMFNT 
TOTAl OPFN ACCESS 
lilAL^U^IEONIL.. JBAJl 
Btu.ixs/AecacAiiOiu 

INOOIRY/RESRONSE 

DATA FNTRY/OATA TRANSFER 


NON-COVERNMENT 

COVFRNMFNT 

miL. irn^eos 

SRtCIAL RURPOSE FACSIMILE 
NON-GOVERNMENT 
GOVERNMENT 
SECURE VOICE 
MONITORING SERVICES 
T fiAi. wf iriLLawaou^ 

I IF^L ALL Ata^JC|ftJONK 
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CHarabita par Yaar) 


INTI 

19A0 

I9t9 




At. ROOD 

AT. 9000 

192.BOOO 

AA.^OOQ 

3T.OOOO 

130*3000 

fUROOO 

47.3000 

tiRaooo 

A.ROOO 

4.4000 

u.oooo 

lA.IOOO 

I9.100D 

31.3000 

1.0000 

3.9000 

9.1000 

lAT.AOOO 

221.7000 

323.4000 

lA.OOOO 

20.4000 

41.6000 

ZT.SOOO 

33.7000 

77.1000 

A.tOOO 

3.3000 

10.9000 

A7.A000 

41.4000 

129.4000 

tl'.AOOO 

17.2000 

10.4000 

1.3000 

1.9000 

3.6000 

A.9000 

3.R000 

13.7000 

4.2000 

t.9000 

20.tOG0 

O.TOOO 

0.9000 

2.3000 

23. f 000 

34.3000 

92.1000 

2.1000 

3.4000 

7. 7000 

241.2000 

321.0000 

733. 7000 

20.2000 

27. 7000 

64.9000 

A.TOOO 

4.3000 

12.6000 

l.tooo 

1.7000 

7.9000 

1.3000 

2.3000 

9.3000 

O.TOOO 

I.IOOO 

3*3000 

0. 1000 

042000 

0.6000 

2.2000 

3.4000 

10.4000 

30.3000 

42.7000 

109.0000 

0.3000 

0.3000 

0.6000 

0.1000 

0.1000 

0.1000 
433.7000 
39. 7000 

0.4000 

0.6000 

496.1000 

30.4000 

43.3000 

403.1000 

1.9000 

2.2000 

••4000 

2.4000 

4.1000 

13*2000 

0. 9000 

0.7000 

2.3000 

4.4000 

7.0000 

23.9000 

10.9000 

12.2000 

20.3000 

3.TO’00 

4.1000 

6.BOOO 

33.1000 

14.4000 

14.3000 

60.2000 

291.1000 

3B7.4000 

1442.9000 


1990 

1993 

2000 

336.3000 

I304«l000 

3964.7000 

313.6000 

679416000 

1374.0000 

246.0000 

313*9000 

967.6000 

22.6000 

47.300Q 

90.3000 

143.7000 

367*9000 

1003.7000 

23.4000 

36.6000 

134.2000 

1101.1000 

3190.3000 

7334. 7000 

•0.3000 

133.6000 

214.4000 

162.3000 

299.6000 

921.3000 

21.9000 

36*6000 

64.2000 

264. 3000 

473.600? 

602.1000 

123.1000 

323.1QQ0 

794.1000 

10.9000 

28.0000 

35.2000 

31.3000 

42.4000 

116.6000 

44.9000 

6S.400C 

» 142.9000 

5.2000 

9.9000 

16.1000 

219.6000 

312*6000 

1149.3000 

14.4000 

49.R000 

301.3000 

1606.3000 

4246.7000 

9607.4000 


141.7000 

347.9000 

801.6000 

23.4000 

49.9000 

96.6000 

37.4000 

13O.BOO0 

440.6000 

30.4000 

71*2000 

131.9000 

7.4000 

13.3000 

21.6000 

1.3000 

2.30nn 

3.0000 

231.5000 

34.2000 

114,9000 

267.3000 

669.6000 

1633.0000 

0.6000 

1.1000 

1.5000 

0*3000 

0.6000 

t.ooon 

•66.4000 

943, 1000 

1044.7900 

73.4000 

64. noon 

92.4000 

943.1000 

1030.6000 

1142. lOOO 

1210.6000 

1720.4000 

2793.1000 

22. 7000 

44,4000 

179.5000 

• 30.1000 

63.3000 

226.6000 

3.2000 

14.7000 

39.4000 

36.0000 

l^4«4000 

% 

447.7000 

37.0000 ^ 

43.6000 

I1T.4000 

9.3000 

15,9000 

14.0000 

67.6000 

224.4000 

924.6000 

1 

0. 1000 

0.4000 

m.7ono 

304.6000 

456.4000 

3206.6000 

4433.9000 

13706.6000 
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